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PREFACE. 


The  contents  of  the  piwsent  volume  of  The  Amerimn  Kphcmeris  are,  in 
general,  similar  to  those  of  tlie  volume  for  the  preceding  year.  l}e<»inning 
with  the  volume  for  the  year  18S2,  the  arrangement  of  the  work  is  as 
follows:  — 

Part  I,  Ephameris  for  the  Merkllan  of  Greenwich,  gives  the  positions  of 
the  major  j)laiiets,  and  other  fundanjental  astronimiical  data  for  e(|uidistant 
intervals  of  Greeiiwicli  mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washinyton^  gives  the  epliem- 
erides  of  the  fixed  stars,  sun,  moon,  and  ninjor  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  data 
for  their  reduction  are  also  included  in  this  Part.  The  list  of  mean  and 
apparent  places  of  fixed  stars  has  been  gi*eatly  enlarged,  for  the  convenience 
of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient.  The  additions  comprise  more  complete 
data  for  eclipses  of  the  sun,  diagrams  sliowing  the  configurations  of  the 
satellites  of  Jupiter,  data  respecting  the  disks  of  Mercury  and  Venus  for  the 
reduction  of  meridian  and  photometric  observations,  and  diagrams,  with 
tables,  for  identifying  any  known  satellites  of  other  planets. 

SIMON  NEWCOMB, 

Professor  U,  S.  JSTam/,  Superinitndtni, 
Washipigtoj*,  February,  1885. 
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CORRECTIONS. 


Ephemcris  for  1885  {First  Edition  only). 

Page  241),     lust  line  in  hist  coliiniii,  for  8  30.7  read  8  30.8 

3*25,    22Cnmdoi).(H.),K.  A.  opposite  Oct.  5.7,  "     .74  "     .7G 

D<3lote  -  .07  opposite  Dec.  34.5  and  move  coliinni  from  Oct.  5.7,  inclusive,  down  one  line. 
375,     fifth  column,  for  oi  Cygni  rtad  31  Cygni 

408 — 401),    Declinntion  of  Neptime  from  Sept.  I   to  Dec.  3'2,  l>oth  included,  to  be  increased  one 

degree. 
417,     Third  c<dumn,  second  line,  remove  E  to  t!  ird  line. 
453,     Diagrnin  of  Jupitt-r's  Satellites,  reverse  direction  of  arrows. 
48'i,     Li  first  column,/or  Mar.  !<)•'  8''  read  Mnr.  ID''  18". 
502,     Line  ^2,  for  p  cos  *p'  rtad  t>  sin  f' 
504,    Line    2,  for  3"  read  6"  . 

The  American  Nautical  Almanac  for   1886  {First  Edition  only). 

Page  253,  Eclipse  Chartg,  first  line,  for  Augu.-i  8—9    read  August  28—9. 

201,  Twenty-third  line,  "    2 1  '•  5'"  57  .4         ''    21 »'  0'"  55  .00 

The  American  Ephemcris  and  Nautical  Almanac  for  18}S(>  {First  Edition). 

Page  113,    July  5,  Moon's  UppcM- Transit,  for  2'' 32  ".8  rccrc/ 3'"  32"'.8 

200,     Dec.  22,  Ecpiation  of  Time,  "     0'"  8 .54  "     1 '"  8".54 

263,     To  the  heliocentric  longi  ude  of  Neptmie  ap|)ly  the  f  Mowing  cornu'tions: 

Jan.   3,  — 0''.80;  Mar.   H,  — O'.lXi:  May3,  —  IM2;  July  0,  — 1".30;  Sept.  8,  —1^48; 

Nov.  3,  — 1".62;  Dec.  37,  —  I  ".80,  and  interpolated  values  for  intermediate  d  ites. 
249,  409  and  410,     To  the  apparent  U.  A.  and  Dec.  of  Neptune  apply  the  following  corrections: 

]l.   A.  I>rc. 

Jan.      3,                       —    0^05  —    0.2 

April    9,                        —    0.05  —    0.2 

Aug.    15,                       —    0.10  —    0.3 

Dec.    21,                        —    0.11  —    0.5 
and  interpolated  values  for  int'-rmediate  dates. 
276,     From  Nov.  16  to  Dec.  36,  increase  Q'  hy  1'. 
482,     Under  "Washington  Mean  Times  of  Elongations,"  for  Tiumia  read  Ariel  and  for  Ariel  read 

Titania. 

504,     Lines  5,  8  and  9  from  top,  for  sin  <r'                read  cos  c?' 

516,  Lines,  "     1885.0                "     1886.0 

517,  Line  30,  "     adapted               "     adopted. 

Ephemcris  for  I8S7  {Fi?^st  Edition). 

Page  294,  /Tauri,  in  last  column,  for   12.753  nW  12.573 

2^)6,  Dec.  of  a  Hydne,  "     +  "    — 

2J)7,  In  all  copies  of  Ephemcris  fi  om  1882  to  1887,/or  31  Coronie  Borerdis  read  3 1  Conue  Berenices 

298,  t  Cassiopete,  last  column,  for   -\-  "    — 

298,  Dec.  of  3  Corona^  Boreal  is, 

299,  Groomh.  944,  Ann.  Var.  in  R.  A., 

300,  1  Draconis  (IL)  in  R.  A. 

511,  16th  line  from  hotlom, 

512,  Annaj>olis  mean  time  of  Emersion, 

BPH  88— VI 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CBIIOXOLOG ICA  L  EL\i S. 

THE  YEAR  188S,  WHICH  COMPRISES  THK  LATTER  PART  OF  THE  I  l^TH  AND  THE  BEGINNING 
OF  THE  li:VrH  YEAR  OF  THE  INDEPENDKNCK  OF  THK  UNITED  STATES  OF  AMERICA, 
CORRESPONDS     TO 

The  yenr  m)]  of  the  Julian  Period; 

"  7*yMW.)7  of  the  By/ uitino  era,  the  year  7.'?97  rofnmeiiciiij;  on  Sej)toml)or  1st; 

"  r»f>48-41>  of  the  Jewish   era,  th<r   year  5()IJ)  ronniienein<r    on    Septenil)pr    fith,  or,    more 

exactly,  at  snnsc^t  on  SepternlxM'  5th  ; 
"  2r>4l   since  the  fonndation  of  Rome,  according  to  Varro; 

"  Qf).'{5   since   the    he^imiin«r   of   the   era  of   Xabonassar,   wliicli    has    l)eon    nssi}«^ned    to 

Wedn(^sday,  the   *i<)th    of   Fehniary   of  th<^   :^!Hwtli    year   of  the    Jnliati    Period: 
correspondinff,  in  the  notation  of  chronoloirists,  to  the  747th;  and,  in  the  notation 
of  astronomers,  to  the  74(>th  year  U^fore  the  hirth  of  Christ; 
**  2(J()4  of  tlie   Olympiads,  or  the  fonrlh  year  of  tlie  (JCiiJth  Olym[)iad  conuncncini^  in  Jidy, 

1887,  if  we  tix  the  era  of  the  Olympiads   at  775.^  years  hefore  Christ,  or  near 
the  JM^frinniniT  of  Jnly  of  the  year  tV.^iS  of  the  Jnlian  Perio<l ; 
"  2*200  of  the  CJreci.m  era,  or  the  era  of  the  Selencidfc; 

"  1(>04  of  the  era  of  Diocletian  ; 

"  2548  of  the  Japanese  era  and  to  the  21st  year  of  the  period  entitled  "Meiji." 

The  year  lOWJ  of  the    Mohammedan   era,   or  the  era  of  the   Hejjirn,    hegins    on    the   7th   day    of 
SeptemlMM-,  1888. 

The  fii*st  day  of  Jainian'  of  the  year  1888  is  tJie  2,410,G38th  day  since  the  conunencemeiit  of  the 
Julian   Period. 


ClUiONOUU}  ICA  L  CICLKS, 


Dominical  Letter A,  0. 

E\mct 17 

Luiinr  Cycle  or  Golden  Nmnher      ...       8 


Solar  Cycle 21 

Roman  Indiction 1 

Julian  Period 6601 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC. 


© 

9 


The  Sun. 
The  Moon. 
Mercury. 
VeuuB. 
The  Earth. 


s 

Mars. 

2t 

Jupiter. 

h 

Stitum. 

S 

Uranus. 

^ 

Neptune. 

SIGNS  OF  TBE  ZODIAC. 


Sprii 
Signa 


Summer 
Signs. 


1'- 


Y  Aries, 
y    Tainus. 
n  Gemini. 
23  Cancer. 
SI   L(^o. 
"K  Virgo. 


Autumn  J 
Signs.    J 

Winter 
Signs. 


^■{ 


7. 

=£^  Libra. 

8. 

m  Scorpius. 
/   Sagittarius 

10. 
11. 
1^ 

Vf  Capricorn  us. 
ts.  Aquarius. 
H  Pisces. 

ASPECTS. 

({     Conjunction,  or  having  the  same  Longitude  or  Riglit  Ascension. 

D     Quadrature,    or  differing    J)0°  in  Longitude  or  RiglU  Ascension. 

g     Opposition,     or  differing  180*^   in  Longitude  or  Kight  Ascen.sion. 


AHHREVIATIONS. 

» 

Ascending  Node. 

o 

Degrees. 

8 

Descending  Node. 

/ 

Minutes  of  Arc. 

N. 

North. 

If 

Seconds  of  Arc. 

S  . 

South. 

h 

Hours. 

E. 

East. 

m 

Minutes  of  Time 

W. 

West 

• 

Seconds  of  Time. 
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JANUAEY,    1888. 


AT  GREENWICH  APPARENT  NOON. 


SUN. 

Mon. 

Tues. 

Wed. 
!  Thur. 
I  Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tue8. 

Wed. 

Thur. 
Frid. 

Sat. 
SUN. 
Mon. 
Tues. 

Wed. 


4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Bight  Asoonaion. 


h     m        8 

18  45  59.59 
18  50  24.45 
18  54  48.97 


18 
19 
19 


59  13.14 
3  36.91 
8  0.26 


19  12  23.17 
19  16  45.61 
19  21  7.54 

19  25  28.95 
19  29  49.80 
19  34  10.07 

19  38  29.73 
19  42  48.75 
19  47  7.11 

19  51  24.79 
19  55  41.77 

19  59  58.03 

20  4  13.54 
20  8  28.28 
20  12  42.25 

20  16  55.43 
20  21  7.82 
20  25  19.40 

20  29  30.17 
20  33  40.13 
20  37  49.27 

20  41  57.59 

20  46     5.09 

20  50  11.78 

20  54  17.66 

20  58  22.73 


DIff.  for 
1  Hour. 


1.043 
1.029 
1.014 

0.999 
0.932 
0.964 

0.045 
0.924 
0.903 

0.881 
0.857 
0.832 

0.806 
0.779 
0.752 

0.723 
0.693 
0.662 

0.631 
0.599 
0.566 

0.533 
0.500 
0.467 

0.433 
0.398 
0.364 

0.330 
0.296 
0.262 
0.228 

10.194 


Apparent 
Declination. 


S.23  1  50.5 

22  56  45.5 

22  51  13.0 

22  45  13.2 

22  38  46.4 

22  31  52.7 

22  24  32.2 

22  16  45.2 

22  8  31.9 


21 
21 
21 


59  52.6 
50  47.5 
41  16.9 


21  31  21.1 
21  21  0.3 
21  10  14.8 

20  59  5.0 
20  47  31.1 
20  35  33.6 

20  23  12.7 
20  10  28.9 
19  57  22.3 

19  43  53.4 
19  30  2.7 
19  15  50.4 

19  1  16.9 
18  46  22.5 

18  31  7.7 

18  15  32.8 
17  59  38.3 
17  43  24.4 
17  26  51.6 

S.  17  10  0.3 


Diff.  for 
1  Hoar. 


+12.14 
13.28 
14.42 

+15.56 
16.69 

17.80 

+  18.91 
20.00 
21.09 

+22.17 
23.24 
24.29 

+25.34 
26.37 
27.40 

+28.41 
29.39 
30.36 

-f  3 1.33 
32.28 
33.22 

+34.14 
35.05 
35.94 

+36.82 
37.68 
38.53 

+39.36 
40.17 
40.97 
41.75 

+42.51 


Semi- 
dianieter. 


16  18.44 

16  18.43 

16  18.42 

16  18.40 

16  18.38 

16  18.35 

16  18.32 

16  18.28 

16  18.24 

16  18.20 

16  18.15 

16  18.10 

16  18.04 

16  17.98 

16  17.91 


16 
16 
16 


17.84 
17.77 
17.69 


16  17.61 

16  17.53 

16  17.44 

16  17.34 

16  17.24 

16  17.14 

16  17.03 

16  16.91 

16  16.79 

16  16.66 

16  16.53 

16  16.39 

16  16.24 

16  16.09 


Sidereal 
Time  of 
Semi, 
diameter 
Paaaing 
Meridian. 


71.10 
71.06 
71.01 

70.95 
70.89 
70.83 

70.77 
70.70 
70.63 

70.56 
70.48 
70.40 

70.31 
70.22 
70.13 

70.04 
69.94 
69.84 

69.74 
69.64 
69.53 

69.43 
69.32 
69.21 

69.10 
68.99 
68.88 

68.77 
68.65 
68.54 
68.42 

68.31 


Bqnation  of 

Time, 

tob« 

Added  to 

Apparent 
Time. 


3  39.55 

4  7.77 

4  35.66 

5  3.18 
5  30.32 

5  57.04 

6  23.32 

6  49.13 

7  14.44 

7  39.23 

8  3.46 
8  27.10 

8  50.15 

9  12.56 
9  34.30 

9  55.36 
10  15.72 
10  35.37 

10  54.27 

11  12.41 
11  29.78 

11  46.86 

12  2.15 
12  17.13 

12  31.30 
12  44  66 

12  67.22 

13  8.96 
13  19.88 
13  29.98 
13  39.27 

13  47.76 


DiiKfor 
1  Hour.  I 


1.182 
1.169 
1.155 

1.140 
1.123 
1.105 

1.086 
1.065 
1.044 

1.022 
0.998 
0.973 

0.947 
0.920 
0.893 

0.864  ; 

0.835 

0.804 

0.773  ' 

0.741 

0.708 

0.675  ' 

0.642 

0.609. 

0.575  ' 

0.541 

0.507 

0.473 
0.439 
0.405 
0.371 

0.337 


Nan.— The  mean  time  of  MmSdiameter  passing  may  be  foand  by  subtracting  0*.19  from  the  sidereal  time. 

The  sign  +-  prefixed  to  the  hourly  change  of  declination  indicates  that  soath  declinations  arc  decreasing. 
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Google 
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AT  GREENWICH  MEAN  NOON. 


S 


e 


SUN.'.  1 
Mon.  I  2 
Tues.  1    3 


Wed. 
Thur. 

Frid. 


SUN. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
SUN. 
Mon. 
Tues. 


4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

16 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
80 
31 


THE  SUN'S 


Apparent 
Bight  ABcension. 


DifT.  for 
1  Hour. 


18  45  58.92 
18  50  23.69 
18  54  48.13 

18  59  12.21 

19  3  35.90 
19  7  59.17 

19  12  22.00 
19  16  44.36 
19  21  6.22 

19  25  27.56 
19  29  48.34 ! 
19  34  8.54 

19  38  28.14 
19  42  47.10 
19  47  5.40 

19  51  23.02 
19  55  39.94 

19  59  56.14 

20  4  11.60 
20  8  26.30 
20  12  40.22 

20  16  53.36 
20  21  5.71 
20  25  17.25 

20  29  27.99 
20  33  37.92 
20  37  47.03 

20  41  55  33 
20  46  2.81 
20  50  9.47 
20  54  15.33 


1.039 
1.0-25 
I.OIl 

0.996 
0.979 
0.961 

0.94-2 
0.921 
0.900 

0.878 
0.854 
0.889 

0.803 
0.776 
0.749 

0.720 
0.691 
0.660 

0.629 
0.597 
0.564 

0.531 
0.498 
0.465 

0.431 
0.397 
0.363 

0.329 
0.295 
0.261 
0.227 


Apparent 
Deolinahon. 


23  1  51.2 
22  56  46.4 
22  51  14.1 


22 
22 
22 


45  14.5 

38  47.9 
31  54.4 


22  24  34.2 

22  16  47.4 

22  8  34.4 

21  59  55.4 

21  50  50.6 

21  41  20.3 

21  31  24.8 

21  21  4.3 

21  10  19.1 

20  59  9.6 

20  47  36.1 

20  35  38.9 

20  23  18.4 

20  10  34.9 

19  57  28.7 

19  44  0.2 

19  30  9.8 

19  15  57.8 

19  1  24.6 

18  46  30.5 

18  31  16.0 

18  15  41.4 

17  59  47.2 

17  43  33.6 

17  27  1.1 


Wed.    32     20  58  20.38    10.193  S.  17  10  10.0   +42.50       13  47.69     0.337 


Diff.  for 
1  Honr. 


+12.13 
13.27 
14.42 

+  15.55 
16.68 
17.70 

+18.90 
19.99 
21.08 

+22.16 
23.23 
24.28 

+25.33 
26.36 
27.39 

+28.40 
29,39 
30.35 

+31.33 
32.28 
33.22 

+34.14 
35.05 
35.94 

+36.82 
37.68 
38.52 

+39.35 
40.16 
40.96 
41.74 


Equation  of 
Time, 
to  be 

Subtracted 

from 
Mean  Time. 


3  39.47 

4  7.69 

4  35.57 

5  3.09 
5  30.22 

5  56.94 

6  23.21 

6  49.02 

7  14.32 

7  39.11 

8  3.33 
8  26.97 

8  50.01 

9  12.42 
9  34.16 

9  55.22 
10  15.58 
10  35.23 

10  54.13 

11  12.27 
11  29.64 

11  46.23 

12  2.02 
12  17.00 

12  31.18 
12  44.55 

12  57.11 

13  8.86 
13  19.78 
13  29.89 
13  39.19 


BifL  for 
1  Hoor. 


1.182 
1.169 
1.155 

i.140 
1.123 
1.105 

1.086 
1.065 
1.044 

1.022 
0.998 
0.973 

0.947 
0.920 
0.893 

0.864 
0.835 
0.804 

0.773 
0.741 
0.708 

0.675 
0.642 
0.609 

0.575 
0.541 
0.507 

0.473 
0.439 
0.405 
0.371 


Sidereal 

Time, 

or 

Right  Aecensloo 

of 

Mean  8nn. 


h      m       8 

18  42  19.45 
18  46  16.00 
18  50  12.56 


18 
18 
19 

19 
19 

19 


54 

58 
2 


9.12 
5.68 
2.23 


5  58.79 

9  55.34 

13  51.9a 


19  17  48.45 
19  21  45.01 
19  25  41.57 

19  29  38.13 
19  33  34.68 
19  37  31.24 

19  41  27.80 
19  45  24.36 
19  49  20.91 

19  53  17.47 

19  57  14.02 

20  1  10.58 

20  5  7.13 
20  9  3.69 
20  13  0.25 

20  16  56.81 
20  20  53.36 
20  24  49.92 

20  28  46.47 
20  32  43.03 
20  36  39.58 
20  40  36.14 

20  44  .32.69 


yoxB.— The  •emidjameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 

The  sign  +-  praflxed  to  the  hourly  ohange  of  declination  indicates  that  south  declinations 
are  decreasing: 


Diff.  for  1  hour, 
-♦-9«.8565. 
(TaUe  m.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

• 

§ 

i 

THE  SUM'S 

1S^ 

« 

o 

1 

1 

■s 

1 

TRUE  LONGITUDE. 

Diff.  for 
1  Hour. 

LATITUDE. 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
1  Honr. 

Mean  Time 

of 

Sidereal  Noon. 

X 

?l' 

1 

2 
3 

1 

2 
3 

280  34  26.4 

281  35  35.3 

282  36  44.4 

34  39^2 

35  47.9 

36  56.8 

I5-2!87 
152.87 
152.88 

+  0.39 
0.52 
0.63 

9.9926421 
9.9926442 
9.9926489 

+  0.3 
1.4 
2.5 

h      m       B 

5  16  48.50  1 
5  12  52.59 
5    8  56.69 

4 
5 
6 

4 
5 
6 

283  37  53.6 

284  39     2.9 

285  40  12.4 

38  5.8 

39  14.9 

40  24.2 

152.88 
152.89 
152.89 

+  0.72 
0.80 
0.86 

9.9926563 
9.9926662 
9.9926785 

+  3.5 
4.6 
5.6 

5     5    0.78 
5     1     4.86 
4  57     8.95 

7 
8 
"9 

7 
8 
9 

286  41  22.0 

287  42  31.7 

288  43  41.4 

41  33.7 

42  43.2 

43  52.7 

152.90 
152.90 
152.90 

-f  0.90 
0.91 

0.88 

9.9926930 
9.9927097 
9.9927284 

+  6.5 
7.3 
8.1 

4  53  13.04 
4  49  17.13 
4  45  21.22 

10 
11 
12 

10 
11 
12 

289  44  51.0 

290  46     0.5 

291  47     9.8 

45  2.2 

46  11.6 

47  20.7 

152.90 
152.89 
152.88 

+  0.82 
0.73 
0.62 

9.9927489 
9.9927711 
9.9927949 

+  8.9 
9.6 
10.3 

4  41  25.31 
4  37  29.40 
4  33  33.49 

13 
14 
15 

13 
14 
15 

292  48  18.8 

293  49  27.3 

294  50  35.3 

48  29.5 

49  37.8 

50  45.7 

152.86 
152.84 
152.82 

4-  0.50 
0.37 
0.23 

9.9928204 
9.9928476 
9.9928764 

+11.0 
11.7 
12.3 

4  29  37.58 
4  25  41.67 
4  21  45.76 

16 

17 
18 

16 
17 

18 

295  51  42.7 

296  52  49.4 

297  53  55.3 

51  53.0 

52  59.5 
54     5.2 

152.79 
152.76 
152.72 

+  0.09 

-0.03 

0.15 

9.9929068 
9.9929390 
9.9929730 

+13.0 
13.7 
14.4 

4  17  49.85 
4  13  53.93 
4     9  58.02 

19 
20 
21 

19 
20 
21 

298  55     0.2 

299  56    4.1 

300  57     7.1 

55  10.0 

56  13.8 

57  16.7 

152.68 
I52.G4 
152.60 

-0.23 
0.30 
0.34 

9.993  :>087 
9.9930462 
9.9930857 

+15.2 
16.0 
16.9 

4     6     2.11 
4    2    6.20 
3  58  10.29 

22 
23 
24 

22 
23 
24 

301  58     9.1 

302  59  10.0 
304     0     9.9 

58  18.5 

59  19.2 
0  19.0 

1 52.56 
152.52 
152.48 

-  0.34 
0.31 
0.26 

9.9931275 
9.9931716 
9.9932182 

+17.9 
18.9 
19.9 

3  54  14.38 
3  50  18.47 
3  46  22.56 

25 

26 

!  27 

25 
26 

27 

305  1     8.7 

306  2     6.4 

307  3     3.1 

1  17.7 

2  15.3 

3  11.8 

152.43 
1.52.39 
152.34 

-  0.17 

-  0.07 
-f  0.04 

9.9932673 
9.9933189 
9.9933730 

+21.0 
22.0 
23.1 

3  42  26.65 
3  38  30.74 
3  34  34.83 

1 
28 
29 
30 
31 

28 
29 
30 
31 

308  3  58.8 

309  4  53.5 

310  5  47.2 

311  6  40.0 

4  7.3 

5  1.9 

5  55.5 

6  48.2 

152.30 
152.26 
152.22 
152.18 

-f-  0.16 
0.29 
0.41 
0.52 

9.9934297 
9.9934890 
9.9935508 
9.9936152 

+24.1 
25.2 
26.2 
27.3 

3  30  38.92 
3  26  43.01 
3  22  47.10 
3  18  51.19 

32 

82 

312    7  31.9 

7  39.9 

152.14 

-f-  0.61 

9.9936820 

+28.3 

3  14  55.28 

NOTl 

i,    .     . 

B^— The 
the 

numben  in  oolnmn 
mean  eqnlnox  of  Jm 

X  ooireepond 
auary  0*.0. 

to  the  tru 

le  eqainoz  of  the  dftte;  in  ooliu 

nnV.io 

Diff.  for  1  Hour, 
—  9«.ti296. 
(Table  XL) 
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Google 
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GREENWICH  MEAN  TIME. 

• 

i 

THE  MOON'S 

1 
1 

1 

SBMIDIAMBTER. 

HORIZONTAL  PABATXAX. 

UPPER  TRANSIT. 

AGB. 

Noon. 

Midnight. 

IToon. 

j  Difr.  for 
1  Hour. 

Midnight. 

Dlff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Dilt  for 
1  Hoar. 

Noon. 

1 

2 
3 

15  42:9 
15  50.1 
15  56.3 

1             tl 

15  46.6 
15  53.3 
15  59.0 

57  33.6 

57  59.9 

58  22.8 

tl 
+1.17 
1.03 
0.88 

57  47!2 

58  11.8 
58  32.9 

+1.10 
0.95 
0.80 

h      m 

14  25.2 

15  18.1 

16  9.8 

m 

2.23 
2.16 
2.13 

d 
17.7 

18.7 
19.7 

4 
5 
6 

16     1.5 
16    5.9 
16    9.2 

16    3.8 
16    7.7 
16  10.5 

58  42.1 

58  58.0 

59  10.3 

+0.73 
0.59 
0.43 

58  50.5 

59  4.6 
59  15.0 

+0.66 
0.61 
0.34 

17     0.6 

17  51.1 

18  42.1 

2.11 
2.11 
2.14 

20.7 
21.7 
22.7 

7 
8 
9 

16  11.4 
16  12.3 
16  11.4 

16  12.0 
16  12.1 
16  10.3 

59  18.5 
59  21.6 
59  18.5 

+0.24 
+0.01 
-0.28 

59  20.7 
59  20.9 
59  14.2 

+0.13 

-0.13 

0.44 

19  34.3 

20  28.2 

21  24.1 

2.21 
2.29 
2.36 

23.7 
24.7 
25.7 

10 
11 
12 

16    8.6 
16    3.5 
15  56.2 

16    6.3 
16    0.1 
15  61.8 

59     7.9 
58  49.2 
58  22.5 

-0.61 
0.95 
1.27 

58  59.6 
58  36.8 
58     6.4 

-0.78 
1.11 
1.41 

22  21.5 

23  19.2 
6 

2.40 
2.39 

26.7 
27.7 
28.7 

13 
14 
16 

15  47.0 
15  36.6 
15  25.6 

15  41.9 
15  31.1 
15  20.1 

57  48.8 
57  10.4 
56  30.0 

-1.52 
1.66 
1.68 

57  30.0 
56  50.3 
56     9.9 

-1.60 
1.68 
1.65 

0  15.8 

1  10.2 

2  1.5 

2.32 

2.20 
9.07 

0.1 
1.1  ! 

2.1  ! 

1 

16 
17 
18 

15  14.8 
15    6.1 
14  57.2 

16    9.8 
15    0.9 
14  54.1 

55  50.5 
55  14.9 
54  45.9 

-1.58 
1.36 
1.05 

55  32.1 
54  59.5 
54  34.4 

-1.48 
1.21 
0.86 

2  49.7 

3  35.2 

4  18.6 

1.95 
1.84 
1.78 

3.1 
4.1 
5.1 

19 
20 
21 

14  51.6 
14  48.6 
14  48.5 

14  49.8 
14  48.2 
14  49.6 

54  25.2 
54  14.4 
54  14.0 

-0.66 
-0.23 
40.21 

54  18.5 
54  12.9 
54  17.9 

-0.45 
-0.02 
+0.43 

5     0.7 

5  42.5 

6  24.8 

1.74 
1.75 

1.78 

6.1 
7.1 
8.1 

22 
23 

24 

14  51.3 

14  56.9 

15  4.8 

14  53.8 

15  0.6 
15    9.6 

54  24.3 

54  44.7 

55  13.9 

+0.64 
1.04 
1.38 

54  33.3 

54  58.3 

55  31.3 

+0.85 
1.22 
1.51 

7     8.4 

7  53.9 

8  41.9 

1.85 
1.95 
2.06 

9.1 
10.1 
11.1 

25 
2g 
27 

15  14.7 
15  25.8 
15  37.3 

15  20.1 
15  31.5 
15  42.9 

55  50.2 

56  30.9 

57  13.1 

+1.62 
1.75 
1.74 

56  10.1 

56  52.0 

57  33.7 

+1.70 
1.76 
1.68 

9  32.5 

10  25.5 

11  20.1 

2.16 
2.25 
2.29 

12.1 

13.1 
14.1 

28 
29 
30 
31 

15  48.3 

15  58.0 

16  5.7 
16  11.0 

15  534 

16  2.1 
16    8.7 
16  12.7 

57  53.5 

58  29.1 

58  57.5 

59  16.9 

+1.60 
1.34 
1. 00 
0.62 

58  12.1 

58  44.3 

59  8.4 
59  23.2 

+1.48 
1.18 
0.81 
0.43 

12  15.2 

13  10.0 

14  3.7 
14  56.3 

2.30 
2.26 
2.21 
2.17 

15.1 
16.1 
17.1 
18.1 

82 

16  13.8 

16  14.4 

59  27.3 

+0.25 

59  29.2 

+0.08 

15  48.0 

2.14 

19.1 

1 
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Google 
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V. 


QBBENWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AscenBiou. 

Diftfor 
1  MfnntQ. 

Declination. 

Difllfor 
1  Minute. 

Hoar. 

1 
Right  AsoenBion. 

Difffor 
IMinate. 

DecUnatlon. 

Difllfor 
lMinate.1 

1 

SI 

[INDA^ 

Y  1. 

TUESDAY  8. 

■ 

h     m      B 

8 

O            /           '/ 

,^ 

h    m      B 

s 

--  -J?    ^'  -  "^ 

i 

'     0 

8  m  24.70 

S.3309 

N.18  19    5.9 

5!449 

0 

10  26  30.33 

9.9507 

N.12    3  55.8 

9.889 

1 

8  38  44.48 

2.3391 

18  13  35.7 

5.557 

I 

10  28  45.32 

9.9489 

11  54    0.7 

9.954 

2 

8  41     4.19 

2.3280 

18    7  59.0 

5.665 

2 

10  31     0.20 

9.9479 

11  44     1.3 

10.095 

3 

8  43  23.84 

2.3269 

18    2  15.9 

5.779 

3 

10  33  14.98 

9.9454 

11  33  57.7 

10.094 

4 

8  45  43.42 

2.3257 

17  5()  26.3 

5.880 

4 

10  35  29.65 

9.9436 

11  23  50.0 

10.169 

5 

8  48    2.93 

2.3215 

17  50  30.3 

5.987 

5 

10  37  44.21 

2.2418 

11  13  38.3 

10.228 

6 

8  50  *^.36 

2.3232 

17  44  27.9 

6.093 

6 

10  39  58.67 

9.2401 

11    3  22.6 

10.295 

7 

8  52  41.71 

2.3219 

17  38  19.1 

6.199 

7 

10  42  13.03 

9.2385 

10  53    2.9 

10.361 

8 

8  55    0.9;) 

2.3206 

17  32    4.0 

6.303 

8 

10  44  27.29 

2.2368 

10  42  39.3 

10.425 

9 

8  57  20.19 

2.3193 

17  25  42.7 

6.407 

9 

10  46  41.44 

9J2351 

10  32  11.9 

10.488 

10 

8  59  39.31 

2.317!) 

17  19  15.1 

6.511 

10 

10  48  55.50 

10  21  40.7 
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•I- 0.197 

2 

16  52  44.67 

9.4496 

18  10  55.2 

5.890 

2 

18  51  20.56 

9.4597 

20  28  22.0 

0.257   1 

3 

16  55  11.71 

9.4517 

18  16  45.1 

5.779 

3 

18  53  48.09 

9.4678 

20  28    2.7 

0.386 

4 

16  57  38.87 

9.4536 

18  22  27.9 

5.653 

4 

18  56  15.50 

9.4558 

20  27  35.7 

0.514 

5 

17    0    6.14 

9.4554 

18  28    3.5 

5..'i33 

5 

18  58  42.79 

2.4537 

20  27     1.0 

0.643 

G 

17    2  33.52 

9.4573 

18  33  31.8 

5.412 

6 

19     1     9.94 

9.4514 

20  26  18.5 

0.771 

7 

17    5     1.01 

9.4591 

18  38  52.9 

5.291 

7 

19     3  3().96 

9.4492 

20  25  28.4 

0.899 

8 

17    7  28.61 

9.4608 

18  44    6.7 

5.169 

8 

19    ()    3.85 

2.4469 

20  24  30.6 

1.026   ' 

9 

17    9  56.31 

9.4695 

18  49  13.2 

5.047 

9 

19     8  30.51) 

9.4444 

20  23  25.2 

1.153 

i   10 

17  12  24.11 

9.4641 

18  54  12.4 

4.924 

10 

19  10  57.18 

2.4419 

20  22  12.2 

1.280 

11 

17  14  52.00 

9.4656 

18  59    4.1 

4.800 

11 

19  13  23.62 

2.4393 

20  20  51.6 

1.406 

12 

17  17  19.98 

2.4670 

19    3  48.4 

4.676 

12 

19  15  49.90 

2.4367 

20  19  23.5 

1.531 

1    13 

17  19  48.01 

2.4683 

19     8  25.2 

4.551 

13 

19  18  16.02 

2.4339 

20  17  47.9 

1.656 

i   14 

17  22  16.18 

9.4696 

19  12  54.5 

4.426 

14 

19  20  41.97 

2.4310 

20  16    4.8 

1.781 

'   15 

17  24  44.40 

9.4709 

19  17   16.3 

4.300 

15 

19  23    7.74 

QA'280 

20  14  14.2 

1.905 

1    16 

17  27  12.69 

2.4720 

19  21  30.5 

4.173 

16 

19  25  33.33 

2.4250 

20  12  16.2 

9.098 

17 

17  29  41.04 

9.4731 

19  25  37.1 

4.047 

17 

19  27  58.74 

9.4219 

20  10  10.9 

9.150 

18 

17  32    0.46 

9.4741 

19  'i9  36.1 

3.919 

18 

19  30  23.96 

9.4188 

20    7  58.2 

9.979 

19 

17  34  37.94 

9.4750 

19  33  27.4 

3.791 

19 

19  32  48.99 

9.4156 

20    5  38.2 

9.393 

20 

17  37    6.4() 

9.4758 

19  37  11.0 

3.663 

20 

19  35  13.83 

9.4123 

20    3  11.0 

9.514 

21 

17  39  35.03 

9.4765 

11)  40  47.0 

3.53.'» 

21 

19  37  38.47 

2.4089 

20    0  36.5 

9085 

22 

17  42    3.64 

9.4779 

19  44  15.2 

3.406 

22 

19  40    2.90 

9.4064 

19  57  54.8 

9.754 

23 

17  44  32.29 

9.4778 

19  47  35.7 

3.977 

23 

19  42  27.12 

9.4019 

19  55    6.0 

9.873  1 

24 

17  47    0.97 

9.4783 

S.19  50  48.4 

3.147 

24 

19  44  51.13 

9.3983 

S.19  52  10.1 

9.901 

Digitized  by 


Google 


vin. 


JANUARY,    1888. 


GRFiEHrWICH  MEAK  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  ABoenskm. 

Dim  for 
IHinate. 

Diillfor 
IMtnnte. 

Hoar. 

Bight  Aaoenaion. 

Dittfor 
1  Minute, 

DecUnatioD. 

1 

DHL  fat 
1  Minute. 

F] 

RLDAl 

:  13. 

SUNDAY   15. 

h     m      a 

A 

O          /          // 

// 

h    m      B 

B 

O          /         // 

1        "       ' 

0 

19  44  51.13 

9.3983 

a  19  52  10.1 

9.991 

0 

21  34  56.02 

2.1776 

S.15  29  22.0 

7.587  , 

1 

19  47  14.92 

9.3947 

19  49    7.1 

3.108 

1 

21  :37    6.52 

2.1796 

15  21  44.6 

7.658) 

2 

19  49  38.49 

9.3910 

19  45  57.1 

3.994 

2 

21  39  16.73 

2.1677 

15  14    3.0 

7.798 

3 

19  52     1.84 

9.3872 

19  42  40.2 

3.339 

3 

21  41  2().64 

2.1627 

15    6  17.2 

7.798  ; 

4 

19  54  24.96 

9.3833 

19  39  16.4 

3.454 

4 

21  43  36,25 

2.1577 

14  58  27.3 

7.866 

5 

19  56  47.84 

9.3794 

19  35  45.7 

3.568 

5 

21.45  45.57 

2.1528 

14  50  3:3.3 

7.939 

1     6 

19  59  10.49 

9.3755 

19  32    8.2 

3.689 

6 

21  47  54.59 

2.1479 

14  42  :35.4 

7.998 

!     7 

20     1  32,90 

9.3715 

19  28  23.9 

3.794 

7 

21  50    3.32 

2.1430 

14  34  33.5 

8.064 

8 

20    3  55.07 

9.3674 

19  24  32.9 

3.906 

8 

21  52  11.75 

9-1381 

14  26  27.7 

8.138  ; 

9 

20    6  16.99 

2.3639 

19  20  35.2 

4.017 

9 

21  54  19.89 

9.1339 

14  18  18.1 

8.199  1 

10 

20    8  38.r>6 

9.3591 

19  16  30.9 

4.197 

10 

21  56  27.74 

9.1884 

14  10    4.7 

8.953   ! 

11 

20  11     0.08 

2.3549 

19  12  20.0 

4.936 

11 

21  58  35.:30 

9.1936 

14     1  47.7 

8.313 

12 

20  13  21.25 

2.3507 

19    8    2.6 

4.344 

12 

22    0  42.57 

9.1188 

13  53  27.1 

8.373  1 

13 

20  15  42.16 

2.3463 

19    3  38.7 

4.451 

13 

22    2  49.55 

9.1140 

13  45    2.9 

8.433 

14 

20  18    2.81 

2.3419 

18  59    8.5 

4.557 

14 

22    4  5f;.25 

9.1099 

13  :36  3.5.1 

8.499 

15 

20  20  23.19 

2.3374 

18  54  31.9 

4.662 

15 

22    7  '2.66 

9.1045 

13  28    3.9 

8,548  j 

16 

20  22  43.30 

2.3330 

18  49  49.0 

4.767 

16 

22    9    8.79 

9.0998 

13  19  29.3 

8.604  : 

!    17 

20  25    3,15 

2.3288 

18  44  59.8 

4.871 

17 

22  11   14.64 

9.0959 

13  10  51.4 

8.659 

18 

20  27  22.73 

2.3240 

18  40    4.5 

4.974 

18 

22  13  20.21 

9.0905 

13    2  10.2 

8.713 

19 

20  29  4-2.03 

2.3194 

18  35    3.0 

5.076 

19 

22  15  25.50 

9.0858 

12  53  25.8 

8.767   ' 

20 

20  32    1.06 

2.3148 

18  29  55.4 

5.177 

20 

22  \7  30.51 

9.0819 

12  44  38.2 

8.819 

21 

20  34  19.81 

2.3109 

18  24  41.8 

5.276 

21 

22  19  35.25 

9.0767 

12  35  47.5 

8.870  , 

22 

20  36  38.28 

9.3055 

18  19  22.3 

5.374 

22 

22  21  39.71 

2.0799 

12  26  53.8 

8.920  : 

I  ^ 

20  38  56.47 

9.3008 

S.  18  13  56.9 

5.471 

23 

22  23  4:3.91 

9.0677 

S.12  17  57.1 

8.969  1 

SAl 

'URDA 

lY    14. 

M( 

3NDAY  16. 

, 

0 

20  41  14.38 

9.9961 

S.18    8  25.7 

5.568 

0 

22  25  47.84 

9.0639 

S.12    8  57.5 

9.018  , 

1 

20  43  32,00 

9,2913 

18    2  48.7 

5.665 

1 

22  27  51.50 

9.0587 

11  59  55.0 

9.066  : 

2 

20  45  49.33 

9.9865 

17  57    5.9 

5.760 

2 

22  29  .54.89 

2.0543 

1 1  50  49.6 

9.112 

3 

20  48    6.:^ 

2.2817 

17  51    17.5 

5.854 

3 

22  31  58.02 

2.0499 

11  41  41.5 

9.157 

4 

20  50  2:3.14 

2.2768 

17  45  23.5 

5.947 

4 

22  34    0.88 

2.0456 

1 1  32  30.7 

9.202 

5 

20  52  39.60 

2.2719 

17  39  2?.9 

6.038 

5 

22  36    3.49 

2.0413 

11  23  17.2 

9.246 

6 

20  54  55.77 

2.2671 

17  :33  18.9 

6.128 

6 

22  38     5.84 

2.0371 

Jl   14     j.2 

9.2<>9 

7 

20  57  11.65 

2.2622 

17  27    8.5 

G.2I8 

7 

22  40    7.94 

2.0329 

11     4  42.6 

9.331     1 

8 

20  59  27.2:3 

2.2572 

17  20  52.7 

6.307 

8 

22  42    9.79 

2.0287 

10  55  21.5 

9.372 

9 

21     1  42.52 

9.2523 

17  14  31.6 

6.393 

9 

22  44   WM 

2.0-24:) 

10  45  .58.0 

9.412 

10 

21     3  57.51 

2.2473 

17     8    5.3 

6.482 

10 

22  46  12.73 

2.0204 

10  36  :32.j 

9.452 

n 

21     6  12.20 

2.2424 

17     1  33.8 

6.567 

11 

22  48  13.83 

2.01  G3 

10  27    3.8 

9.491 

12 

21     8  26.60 

2.2375 

16  54  57.2 

6.65Q 

12 

22  50  14.69 

2.0123 

10  17  :3:{.2 

9.523 

,  ^3 

21  10  40.70 

2.2325 

16  48  15.6 

6.735 

13 

22  52  15.31 

2.0083 

10    8    0.4 

9.564 

1   14 

21   12  54.50 

2.2275 

16  41  29.0 

6.818 

14 

22  54  15.69 

2.0044 

9  58  25.5 

9.600 

15 

21  15    8.00 

2.2225 

16  34  :i7A 

6.900 

15 

22  56  15.84 

2.0005 

9  48  48.4 

9.636 

16 

21   17  21.20 

2.2175 

16  27  41.0 

6.980 

16 

22  58  15.75 

1.9967 

9  :39     9.2 

9.670 

17 

21  19  34.10 

2.2135 

16  20  39.8 

7.060 

17 

23     0  15.41 

1.9939 

9  29  28.0 

9.70fl 

18 

21  21  46.70 

2.9075 

16  13  a3.8 

7.139 

18 

23     2  14.90 

1.9891 

9  19  44.9 

9.735 

1   19 

21  23  59.00 

2.2025 

16    6  23.1 

7.217 

19 

23    4   14.13 

1.9854 

9     9  5<).8 

9.767 

20 

21  26  11.00 

9.1976 

15  59    7.8 

7.m 

20 

23    6  1:^15 

1.9818 

9     0   12.9 

9.7£8 

1  21 

21  28  22.71 

9.1926 

15  51  48.0 

7.367 

21 

23    8  11.95 

1.9782 

8  50  24.1 

9.828 

:  22 

21  .30  34.12 

9.1876 

15  44  23.8 

7.441 

22 

23  10  10.53 

1.9746 

8  40  3:^.5 

9.857 

23 

21  32  45.22 

9.1895 

15  36  55.1 

7.515 

23 

23  12    8.90 

1.9710 

8  30  41.2 

9.886 

1  24 

21  34  56.02 

9.1775 

S.15  29  22.0 

7.587 

24 

23  14    7.05 

1.9675 

S.  8  20  47.2 

9.914 

Digitized  by 
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IX. 


GBEEl^WICH  MEAT^  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

1 

i 

Right  ABcension. 

Diff.for 
1  Minute. 

Declination. 

Dittfor 
1  Minute. 

Hour. 

Right  Ascenaion. 

Difllfor 
1  Minute. 

Declination. 

Difffor  ! 

1  Minute. 

1 
1 

Tcr 

ESDA 

Y  17. 

THURSDAY  19. 

h     in      8 

8 

0     /     // 

,/ 

h     ni      8 

8 

0      /       // 

'     0 

23  14    7.05 

1.9675 

S.  8  20  47.2 

9.914 

0 

0  45  31.63 

1.8619 

S.  0    6  44.4 

10.420 

1 

23  IG    5.00 

1.9641 

8  10  51.5 

9.941 

1 

0  47  23.32 

1.8611 

N.  0    3  40.7 

10.416 

2 

23  18    2.75 

1.9607 

8    0  54.3 

9.966 

2 

0  49  14.96 

1.8602 

0  14     .5.5 

10.410 

3 

23  20    0.29 

1.9573 

7  50  55.6 

9.991 

3 

0  51     6.55 

1.8595 

0  24  29.9 

10.403 

4 

23  21  57.63 

1.9541 

7  40  55.4 

10.016 

4 

0  52  58.10 

1.8588 

0  34  53.9 

10.397   , 

5 

23  23  54.78 

1.9509 

7  30  5:3*7 

10.040 

5 

0  54  49.61 

1.8582 

0  45  17.5 

10.390 

6 

23  25  51.74 

1.9477 

7  20  50.6 

10.063 

6 

0  56  41.08 

1.8576 

0  55  40.7 

10.382 

7 

23  27  48.51 

1.9446 

7  10  46.1 

10.066 

7 

0  58  32..52 

1.8571 

1     6    3.4 

10.374    ! 

,     8 

23  29  45.09 

1.94  J  4 

7    0  40.3 

10.107 

8 

1     0  23.93 

1.8567 

1  16  25.6 

10.366 

y 

23  31  41.48 

1.9384 

6  50  a3.3 

10.128 

9 

1     2  15.32 

1.8563 

1  26  47.3 

10.357    , 

10 

23  133  37.70 

1.9355 

6  40  25.0 

10.148 

10 

1     4     6.69 

1.85.59 

1  37    8.5 

10.348 

11 

23  35  33.74 

1.9325 

6  30  15.5 

10.167 

11 

1     5  58.03 

1.8555 

1  47  29.1 

10.338 

i   12 

23  37  29,60 

1.9296 

6  20    4.9 

10.186 

12 

1     7  49.35 

1.8563 

1  57  49.1 

10.328 

13 

23  39  25.29 

1.9268 

6    9  53.2 

10.204 

13 

1     9  40.66 

1.8552 

2    8    8.4 

10.316 

14 

23  41  20.82 

1.9241 

5  59  40.5 

10.221 

14 

1  11  31.97 

1.8551 

2  18  27.0 

10.303    1 

15 

23  43  16.18 

1.9214 

5  49  26.7 

10.237 

15 

1  13  23.27 

1.8550 

2  28  44.8 

10.291 

;   16 

23  45  11.38 

1.9187 

5  39  12.0 

10.253 

16 

1  15  14.57 

1.8550 

2  39     1.9 

10.278   1 

'   17 

213  47    6.42 

1.9160 

5  28  56.3 

10.269 

17 

1  17    5.87 

1.8550 

2  49  18.2 

10.264    ! 

18 

23  49     1.30 

1.9134 

5  18  39.7 

10.283 

18 

1  18  57.17 

1.8551 

2  59  33.6 

10.850    1 

19 

23  50  56.03 

1.9109 

5    8  22.3 

10.297 

19 

1  20  48.48 

1.8558 

3    9  48.2 

10.236 

'  20 

23  52  50.61 

1.9085 

4  58    4.1 

10.310 

20 

1  22  39.80 

1.6555 

3  20    2.0 

10.222 

1  21 

23  54  45.05 

1.9061 

4  47  45.1 

10.322 

21 

1  24  31.14 

1.8558 

3  30  14.8 

10.206 

1  22 

23  56  39.34 

1.9037 

4  37  25.4 

10.333 

22 

1  26  22.50 

1.8561 

3  40  26.7 

10.190 

i  23 

'23  58  33.49 
WEE 

1.9014 

>NESD 

S.  4  27    5.1 
AY  18. 

10.344 

23 

1  28  13.87 
Fl 

1.8564 

ilDA^ 

N.  3  50  37.6 
20. 

10.173 

i 

0 

0    0  27.51 

1.8992 

S.  4  16  44.1 

10.355 

0 

1  30    5.26 

1.8567 

N.  4    0  47.4 

10.155 

1 

0    2  21.40 

1.8970 

4    6  22.5 

10.365 

1 

1  31  56.68 

1.8578 

4  10  56.2 

10.138   1 

2 

0    4  15.15 

1.8948 

3  56    0.3 

10.374 

2 

1  33  48.13 

].d578 

4  21     3.9 

10.120    1 

3 

0    6    8.77 

1.8927 

3  45  37.6 

10.363 

3 

1  35  39.62 

1.8585 

4  31   10.6 

lO.lOQ    1 

4 

0    8    2.27 

1.8907 

3  35  14.4 

10.391 

4 

1  37  31.15 

1.8592 

4  41   16.1 

10.082 

5 

0    9  55.66 

1.8086 

3  24  50.7 

10.398. 

5 

1  39  22.72 

1.8599 

4  51  20.4 

10.061 

6 

0  11  48.93 

1.8869 

3  14  2().6 

10.404 

6 

1  41  14..'33 

1.8606 

5     1  23.4 

10.040 

7 

0  13  42.08 

1.8850 

3    4    2.2 

10.410 

7 

1  43    5.99 

1.8614 

5  11  25.2 

10.019   , 

8 

0  15  35.13 

1.8832 

2  53  37.4 

10.416 

8 

1  44  57.70 

1.8622 

5  21  25.7 

9.997    '■ 

1     9 

0  17  28.07 

1.8814 

2  43  12.3 

10.420 

9 

1  46  49.46 

1.8632 

5  31  24.9 

0.976 

10 

0  19  20.90 

1.8797 

2  32  47.0 

10.424 

10 

1  48  41.28 

1.8642 

5  41  22.8 

9.954    ' 

11 

0  21   13.64 

1.8781 

2  22  21.4 

10.4d8 

11 

1  50  33.16 

1.8652 

5  51   19.4 

9.932 

12 

0  23    6.28 

1.8765 

2  11   55.6 

10.431  * 

12 

1  52  25.10 

1.8662 

6     1   14.6 

9.908 

13 

0  24  58.82 

1.8749 

2     1  29.7 

10.433 

13 

1  54   17.11 

1.8674 

6  11     8.3 

9.883 

14 

0  26  51.27 

1.8735 

1  51     3.7 

10.435 

14 

1  56     9.19 

1.8686 

6  21     0.5 

9.858    ' 

15 

0  28  43.64 

1.8722 

1  40  37.5 

10.437 

15 

I  58     1.34 

1.8698 

6  30  51.3 

9.833 

16 
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9  18  33.16 

9.3618 

16  23  50.0 

7.479 

2 

11     9  59.16 

9.9780 

8  41  48.8 

ll..'«3  1 

1    3 

9  20  54.83 

9.3606 

16  16  18.1 

7.583 

3 

11  12  15.79 

9.9763 

8  30  25.4 

11.416 

4 

9  23  16.42 

9.3591 

16    8  40.0 

7.686 

4 

1 1   14  32.32 

9.9747 

8  18  58.9 

11.467 

5 

9  25  37.92 

9.3577 

16    0  55.8 

7,789 

5 

11  16  48.75 

9J9730 

8    7  29.3 

11.618 

6 

9  27  59.34 

9.3569 

15  53    5.4 

7.891 

6 

11  19    5.08 

9J9713 

7  55  56.7 

11.668 

7 

9  30  20.67 

9.3M8 

15  45    8.1) 

7JW1 

7 

11  21  21.31 

9.9697 

7  44  21.1 

11.617 

8 

9  32  41.92 

9.:i534 

15  37    6.5 

8.090 

8 

11  23  37.45 

9.9689 

7  32  42.7 

11.663 

9 

9  a>    3.08 

9.3518 

15  28  58.1 

8.189 

9 

11  25  53.49 

9.9600 

7  21     1.6 

11.708 

10 

9  37  24.14 

9.3609 

15  20  43.8 

6J387 

10 

11  28    9.44 

9ja650 

7    9  17.8 

11.763 

11 

9  39  45.11 

9J487 

15  12  23.6 

8.385 

11 

11  30  25.29 

9.9634 

6  57  31.3 

11.796 

'  18 

9  42    5,98 

9.3471 

15    3  57.6 

8.481 

12 

11  32  41.05 

9.9619 

6  45  42.3 

11.837 

1  13 

9  44  26.76 

9.3454 

14  55  25.9 

8.577 

13 

11  34  56.72 

9JM05 

6  33  50.9 

11.877 

14 

9  46  47.43 

9.3437 

14  46  48.4 

8.679 

14 

11  37  12.31 

9.9599 

6  21  57.0 

11.917 

-  15 

9  49    8.00 

9.3490 

14  38    5.3 

8.765 

15 

11  39  27.82 

9.9578 

6  10    0.8 

li:966 

16 

9  51  28.47 

9.3403 

14  29  16.6 

8.857 

16 

11  41  43.25 

9.9564 

5  58    2.4 

11.999 

1  17 

9  53  48.84 

9.3380 

14  20  22.4 

8.949 

17 

11  43  58.59 

S.9560 

5  46    1.8 

190)88 

18 

9  56    9.11 

9.3368 

14  11  22.7 

9.040 

18 

11  46  13.85 

9.9537 

5  33  59.1 

19.009 

19 

9  58  29.27 

9.3351 

14    2  17.6 

9.199 

19 

11  48  29.04 

9,9596 

5  21  54.4 

19.094 

20 

10    0  49.32 

9.3333 

13  53    7.2 

9.918 

20 

11  50  44.15 

9.9519 

5    9  47.8 

19.196 

21 

10    3    9.27 

9.3316 

13  43  51.5 

9.306 

21 

11  52  59.18 

9.9499 

4  57  39.4 

19.16G 

22 

10    5  29.11 

2.3997 

13  34  30.5 

9.399 

22 

11  55  14.14 

9.9487 

4  45  29.2 

19.184 

23 

10    7  48.83 

9.3979 

N.I3  25    4.4 

9.477 

23 

11  57  29.03 

9.9476 

N.  4  33  17.3 

19.919 

M( 

3NDA^ 

r  30. 

WEDNESD 

AY,    P 

EBRUARY 

1. 

'    0 

!    1 

10  10    8.45 
10  12  27.96 

9.3961 

N.13  15  33.2 
13    5  56,9 

9.569 

0  1    11  59  43.86 

9.9466 

N.  4  21    3.7 

ltJB39 

9.3949 

9.646 



1    2 

10  14  47.35 

9.3993 

12  56  15.7 

9.798 

3 

10  17    6.CJ3 

9.3904 

12  46  29.6 

9.809 

4 

10  19  25.80 

9.3186 

12  36  38.6 

9.890 

5 

10  21  44.86 

9.3167 

12  26  42.8 

9.969 

PHASES 

OP  T] 

BE  MOON. 

6 

10  24    3.81 

9JI148 

12  16  42.3 

10.047 

:  7 

10  26  22.(i4 

9.3199 

12    6  37.1 

10.194 

1    8 

10  28  41.36 

9.3111 

11  56  27.4 

10.199 

d      h 
an.      5    23 

!    9 
'  10 

10  30  59.97 
10  a3  18.46 

9.3099 
9.3079 

11  46  13.2 
11  35  54.5 

10.974 
10.347 

<C  LastQiiQite 

r  .    .  J 

42^4 

11 
12 

10  35  36.84 
10  37  55.10 

9.3053 
9.3034 

11  25  31.5 
11  15    4.2 

in  410 

A  New  Mood. 

.    12    20 

38^ 

1 U.*  1 V 

10.490 

J)  First' Quaitc 

)r.    .    . 

.    20    16    ^ 

19.1 

13 

10  40  13.25 

93)16 

11     4  32.7 

10.561 

14 

10  42  31.29 

9.9997 

10  53  56.9 

10.631 

O  Full  Moon  . 

28    11 

18^ 

•    •    • 

15 

10  44  49.22 
10  47    7.04 

9J»79 
9.9960 

10  43  17.0 
10  32  33.1 

10.698 
10.764 

'  17 

10  49  3^1.74 

9.9941 

10  21  45.3 

10.899 

d      h 

'  18 

10  51  42.33 

9.9993 

10  10  53.6 

10.803 

<r  Periffee  •    • 

.  .  J. 

an.      8      0 

19 
;  20 

10  53  59.82 
10  56  17.19 

9.9905 
9J3886 

9  59  58.1 

9  48  58.8 

10.957 
11.018 

i 

r  Anoffeo  .    . 

.    20    19.1 

^       X&|»«'|^W     •          • 

•    •    • 

1  21 

10  58  34.45 

9.9888 

9  37  .55.9 

11.078 

22 

11    0  51.60 

9.9850 

9  26  49.4 

11.138 

1^ 

11    3    a65 

9.9839 

9  15  39.3 

11.197 

>  24 

'    11    5  25.59 

9.9815 

N.  9    4  25.8 

11.953 

Digitized  by 


Google 
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JANTJAEY,    1888. 


XTTT. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTAKCES. 

'i 

Name  and  DirMtton 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

TIHu 

P.L. 

of 

Diff. 

VIb. 

P.L. 
of 
DJff. 

I». 

P.L. 
of     1 
Diff.    . 

1 

AldebaraD 

W. 

5^41    # 

9519 

60  22    4 

9504 

eS  3iS 

9486 

63  44  31 

94881 

Mars 

E. 

66    8  27 

9666 

64  31     1 

9657 

62  53  24 

9648 

61  15  36 

9649  , 

Spica 

E. 

75  29  32 

9546 

73  49  23 

9539 

72    9    4 

9539 

70  28  35 

9595 

Vkitob 

E. 

109  18  16 

9903 

107  46    1 

9894 

106  13  35 

9686 

104  40  58 

98n 

2 

Aldebaran 

W. 

72  13  37 

9454 

73  55  55 

9448 

75  38  22 

9441 

77  20  59 

1 
9434  , 

Pollux 

W. 

29    5  23 

9649 

30  43  21 

9618 

32  21  52 

9596 

34    0  52 

9577 

Mars 

E. 

53    4    7 

9607 

51  25  21 

9600 

49  46  26 

9583 

48    7  22 

9588 

Spica 

E. 

62    4    0 

9485 

60  22  40 

9481 

58  41  14 

9487 

56  59  42 

9469  i 

Vkhus 

E. 

96  55  22 

9641 

95  21  47 

9833 

93  48    2 

9896 

92  14    8 

9890' 

Jupiter 

E. 

97  31  11 

9S95 

95  50  32 

9518 

94    9  44 

9519 

92  28  47 

9505  1 

1 

3 

Aldebaran 

W. 

85  56  10 

9405 

87  39  37 

9401 

89  23  11 

9385 

91     6  53 

9390 

Pollux 

W. 

42  21  45 

9504 

44    2  53 

9499 

45  44  17 

9489 

47  25  56 

9479 

Saturn 

W, 

29  18    0 

9385 

31     1  56 

9379 

32  46     1 

9374 

34  30  13 

9368 

Mars 

E. 

39  50    2 

9500 

38  10  12 

9555 

36  30  15 

9551 

34  50  12 

9546  1 

Spica 

E. 

48  30  39 

9406 

46  48  38 

9464 

45    6  34 

9469 

43  24  28 

9469 

JUPITBR 

E- 

84    1  52 

9475 

82  20    4 

9470 

80  38    9 

9465 

78  56    7 

9460 

Veitus 

E. 

84  22  35 

9788 

82  47  52 

9783 

81  13    2 

9778 

79  38    5 

9779 

Antares 

E. 

94  24  39 

9461 

92  42  31 

9456 

91    0  16 

9450 

89  17  53 

9445 

Sun 

E. 

128  38  27 

9745 

127    2  47 

9738 

125  26  58 

9739 

123  51     1 

9797 

4 

PoUux 

W. 

55  57  22 

9431 

57  40  13 

9494 

59  23  14 

9417 

61    6  24 

9411 

Saturn 

W. 

43  13    7 

9344 

44  58    3 

9338 

46  43    5 

9335 

48  28  14 

9331 

Re^lu8 
Spica 

W. 

19  40    4 

9373 

21  24  17 

9367 

23    839 

9309 

24  53    8 

9357 

E. 

34  54    8 

9479 

33  12  15 

9478 

31  30  31 

9486 

29  48  58 

9486 

Jupiter 

E. 

70  24  11 

9436 

68  41  28 

9431 

66  58  38 

9498 

65  15  43 

9494 

Venus 

E. 

71  41  32 

9747 

70    5  54 

9741 

68  30    9 

9737 

66  54  18 

9733 

Antares 

E. 

80  44  15 

9493 

79     1  13 

9418 

77  18    6 

9415 

75  34  53 

9419 

Sun 

E. 

115  49  26 

9600 

114  12  45 

9605 

112  35  58 

9688 

110  59    4 

9684 

5 

Pollux 

W. 

69  44  23 

9383 

71  28  22 

9378 

73  12  28 

.9374 

74  56  40 

9368 

Saturn 

W. 

57  15  31 

9310 

59    1  16 

9306 

60  47    7 

9309 

62  33    3 

9996 

Regulus 

W. 

33  37  17 

9335 

35  22  26 

9331 

37    7  41 

9397 

3853    1 

9383 

Jupiter 

E. 

56  39  44 

9405 

54  56  17 

9409 

53  12  45 

9388 

51  29    9 

9386 

Venus 

E. 

58  53  38 

9711 

57  17  13 

9707 

55  40  43 

9704 

54    4    8 

9700 

Antares 

E. 

66  57  45 

9390 

65  14    9 

9397 

63  30  30 

9385 

61  46  48 

9384 

Sun 

E. 

102  53    0 

9663 

101  15  30 

9668 

99  37  54 

9654 

98    0  12 

9649 

6 

Saturn 

W. 

71  24    3 

9989 

73  10  29 

9970 

74  57    0 

9976 

76  43  35 

9979 

Regulus 

W. 

47  41    3 

9306 

49  26  54 

9309 

51  12  50 

9300 

52  58  50 

9986 

Jupiter 

E. 

42  50  14 

9385 

41    6  18 

9384 

39  22  20 

9389 

37  38  20 

9388 

Venus 

E. 

46    0    4 

9684 

44  23    2 

9681 

42  45  57 

9678 

41    8  48 

9675 

Antares 

E. 

53    8    5 

9394 

51  24  22 

8386 

49  40  41 

9307 

47  57    2 

9400 

Sun 

E. 

89  50  23 

9639 

88  12  11 

9098 

86  33  54 

9695 

84  55  33 

9001 

7 

Saturn 

W. 

85  37  33 

9960 

87  24  31 

9958 

89  11  33 

9956 

90  58  37 

9954 

Regulus 

W. 

61  49  53 

9964 

63  36  16 

9961 

65  22  43 

9980 

67    9  12 

9978 

Mars 

W. 

14  44  26 

9481 

16  26    6 

9466 

18    8    7 

9456 

19  50  24 

9446 

Venus 

E. 

33    2  16 

9066 

3124  50 

9665 

29  47  23 

9664 

28    955 

9665 

Antares 

E. 

39  20  17 

943o'    37  37  25 

9440 

35  54  47 

903 

84  12  27 

9467 

Sun 

E. 

76  42  47 

9608      75    4    3 

i 
1 

9006 

73  25  16 

9604 

71  46  26 

9601 

Digitized  by 
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GEBBNWIOH  liBAN  TIME. 

LUNAB  DISTANCES. 

1 

S 

Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVK. 

P.L. 
of 
Diff. 

XVIflh. 

P.L. 
of 
Diff. 

9467 

XXJh. 

P.L. 

of 

Diff. 

1 

Aldebaran 

W. 

65  26    0 

S48] 

67    7  40 

9474 

68  49  30 

70  3l'  29 

9461 

Mars 

E. 

59  37  38 

S635 

57  51)  30 

26-27 

56  21  12 

2620 

54  42  44 

2613 

Spica 

E. 

68  47  57 

9590 

67    7  11 

9513 

65  26  10 

2507 

03  45  12 

9501 

Venus 

E. 

103    8  10 

9869 

101  35  12 

28612 

100    2    5 

2855 

1)8  28  48 

2848 

2 

Aldebaran 

W. 

79    3  45 

9499 

80  46  39 

2423 

82  21)  41 

9417 

84  12  51 

,2111 

Pollux 

W. 

35  40  18 

9560 

37  yO    8 

2544 

:VJ    0  20 

2599 

40  40  53 

2515 

Mars 

E. 

46  28  10 

9561 

44  48  49 

2576 

43    9  21 

2670 

41  29  45 

2565  . 

Spica 

VEKU8 

E. 

55  18    4 

9478 

53  36  20 

9475 

51  54  31 

2471 

50  12  37 

2468 

E. 

90  40    6 

9814 

81)    5  56 

2807 

87  31  37 

9801 

85  57  10 

9795 

JUPITXR 

E. 

90  47  41 

9499 

89    6  26 

9493 

87  25    3 

9467 

85  43  32 

9481 

3 

Aldebaran 

W. 

92  50  42 

8384 

94  34  39 

9380 

96  18  43 

2375 

98    2  53 

9371 

Pollux 

W. 

49    7  49 

9463 

50  49  54 

9454 

52  32  12 

9445 

54  14  42 

9438 

Saturit 

W, 

36  14  33 

S363 

37  59    1 

9358 

39  43  30 

9353 

41  28  18 

9348 

Mars 

E. 

33  10    3 

S549 

31  29  48 

9538 

29  49  28 

9535 

28    9    4 

2533 

Spica 

E. 

41  42  21 

9469 

40    0  15 

9463 

38  18  10 

9465 

36  36    7 

9467 

JUPITSR 

E. 

77  13  58 

9456 

75  31  41 

9450 

73  49  18 

2445 

72    6  48 

944J» 

Vends 

E. 

78    3    0 

9766 

76  27  48 

9761 

74  52  29 

9756 

73  17    4 

9751 

Antares 

E. 

87  35  23 

9441 

85  52  46 

9436 

84  10    2 

9431 

82  27  12 

9496  ' 

Suit 

E. 

122  14  57 

9791 

120  38  45 

9716 

119    2  26 

9710 

117  26    0 

9704  1 

4 

Pollux 

W. 

62  49  43 

9405 

64  as  11 

9399 

66  16  47 

S394 

68    0  31 

2388' 

Saturn 

W. 

50  13  29 

S396 

51  58  50 

9399 

53  44  18 

9317 

55  29  52 

9314 ; 

Regulus 

W. 

26  37  44 

9353 

28  22  27 

9348 

30    7  17 

8343 

31  52  14 

Spica 

E. 

28    7  39 

9509 

26  26  38 

9596 

24  46    1 

9548 

23    5  54 

9577 

Jupiter 

E. 

63  32  42 

9419 

61  49  35 

9416 

60    6  23 

9419 

58  23    6 

9409 

Venus 

E. 

65  18  22 

9799 

63  42  20 

9794 

62    6  12 

9719 

60  29  58 

9715 

Antares 

E. 

73  51  36 

9409 

72    8  14 

9406 

70  24  48 

9403 

68  41  18 

9401 

Sun 

E. 

109  22    3 

9680 

107  44  56 

9675 

106    7  43 

9671 

104  30  24 

9667 

5 

Pollux 

W. 

76  40  59 

9365 

78  25  24 

9361 

80    9  55 

9357 

81  54  31 

9353 

Saturn 

W. 

64  19    5 

9995 

66    5  12 

9991 

67  51  24 

9988 

69  37  41 

9985 

Regtihis 

W. 

40  38  27 

9390 

42  23  58 

9315 

44    9  35 

9319 

45  55  17 

9309 

E. 

49  45  29 

9394 

48     1  46 

9391 

46  17  59 

9389 

44  34    8 

9387 

Venus 

E. 

52  27  28 

9697 

.50  50  44 

9693 

49  13  55 

2690 

47  37    2 

9687 

Antares 

E. 

60    3    5 

9394 

58  19  21 

9393 

56  35  36 

9399 

54  51  50 

9393 

Sun 

E. 

96  22  24 

9646 

94  44  31 

9648 

93    633 

9638 

91  28  30 

9635 

6 

Saturn 

W. 

78  30  15 

9970 

80  16  59 

9967 

82    3  47 

9965 

83  50  38 

9969 

Regulus 

W. 

54  44  55 

9994 

56  31    4 

9991 

58  17  17 

9989 

60    333 

9986 

Jupiter 

E. 

35  54  20 

9389 

34  10  20 

9389 

32  26  20 

9383 

30  42  21 

9385 

Venus 

E. 

39  31  35 

9673 

37  54  19 

9679 

36  17    1 

9669 

34  39  40 

9667 

Antares 

E. 

46  13  27 

9404 

44  29  58 

9408 

42  46  35 

9415 

41    3  21 

9499 

Sun. 

E. 

83  17    7 

9618 

81  38  37 

9616 

80    0    4 

9613 

78  21  27 

9611 

Saturn 

W. 

92  45  44 

9959 

94  32  54 

9951 

96  20    6 

9950 

98    7  19 

9949 

Regulus 

W. 

68  55  44 

9976 

70  42  19 

9974 

72  28  56 

9274 

74  15  34 

9973 

Mars 

W. 

21  32  53 

9440 

23  15  31 

9434 

24  58  17 

9499 

26  41  10 

9495 

Venus 

E. 

26  32  28 

9066 

24  55    1 

9666 

23  17  35 

9666 

21  40  10 

9669 

Antares 

E. 

32  30  28 

9485 

30  48  53 

9506 

29    7  48 

9533 

27  27  20 

9566 

Sun 

E. 

70    7  33 

9600 

68  28  38 

9599 

66  49  41 

9597 

65  10  42 

9596 

Digitized  by 
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JANUAEY,    1888. 


XV. 


GEEENWIOH  MEAN  TTME. 

LUNAB  DISTANCES. 

s 

KMueandDlnetloii 
ofOldeet. 

Noon. 

P.L. 

of 

Diff. 

mn. 

P.L. 
of 

Diff. 

Vlb. 

P.L. 

of 

Diff. 

IXh. 

P.L. 
of 
DMf. 

8 

Regulus 

Mars 

Spica 

Sun 

W. 
E. 

76    2'lS 
28  24    9 
23  10    0 
63  31  41 

9979 
9499 
9477 
9506 

77  4d  5l 
30    7  12 
24  51  46 
61  52  39 

9971 
9419 
9450 
9504 

79  35  3g 
31  50  19 
26  34    9 
60  13  36 

9970 
9417 
9499 
9504 

81  22  20' 
33  33  29 
28  17    2 
58  34  33 

9970 
9416 
9419 
9503 

9 

Mars 
Spica 

Sun 

W. 
W. 
E. 

42    9  44 
36  56  28 
50  19  19 

9413 
9300 
9907 

43  53    0 
38  41    0 
48  40  20 

9414 
9355 

9509 

45  36  15 
40  25  39 
47    1  23 

94J5 
8351 
9600 

47  19  29 
42  10  24 
45  22  28 

9416 
9848 

9609 

10 

Mars 

Spica 

Sun 

E. 

55  54  59 
50  54  55 

37    8  48 

9498 
9344 
9618 

57  37  54 
52  39  50 
35  30  18 

9431 
9346 
9894 

59  20  44 
54  24  43 
33  51  55 

9436 
9348 
9898 

61    3  28 
56    9  33 
32  13  38 

9440 

93601 

14 

Sun 

aArietu 

Aldebarao 

W. 
E. 
E. 

14    7    3 

88    935 

120    9  16 

9946 
9739 
9577 

15  38  23 

86  33  38 

118  29  50 

9957 
9746 
9501 

17    9  30 

84  57  59 

116  50  42 

9968 

9760 
9604 

18  40  23 

83  22  39 

115  11  53 

9775 
9618 

15 

Sun 

aArietia 

Aldebaran 

W. 
E. 
£. 

26  10  45 

75  30  55 

107    2  23 

3048 
98B3 
9687 

27  39  58 

73  57  36 

105  25  25 

3063 
9868 
9700 

29    8  53 

72  24  38 

103  48  45 

3077 
9887 

«n4 

30  37  31 

70  52    2 

102  12  24 

3001 
9903 

9790 

16 

Sun 

aArietiB 

Aldebaran 

W. 
E. 
E. 

37  56  16 
63  14  37 
94  15  11 

3163 
9996 

9796 

39  23    9 
61  44  18 
92  40  38 

3178 
3014 
9800 

40  49  45 
60  14  22 
91    6  22 

3199 
3034 
9899 

42  16    4 
58  44  51 
89  32  23 

9905 
3064 
9836 

17 

Sun 

aArieds 

Aldebaran 

W. 
E. 
E. 

49  23  37 
51  23  39 
81  46  35 

3979 
3163 
9S07 

50  48  21 
49  56  45 
80  14  12 

3085 
3187 
9909 

52  12  50 
48  30  20 
78  42    4 

3907 
3919 
9900 

53  37    5 
47    4  25 
77  10  11 

3808 

3837 
9031 

18 

Sun 

aArietia 

Aldebaran 

W. 
E. 
E. 

60  35    3 
40    2  56 
69  34    5 

3363 
3380 

9861 

61  58    2 
38  40  27 
68    3  29 

3379 
3496 
9990 

63  20  50 
37  18  40 
6633    4 

3388 

3467 
9999 

64  43  27 
35  57  39 

65  2  50 

3301 
3610 
3007 

19 

Sun 

Fomalhaut 

Aldebaran 

W. 

E. 

71  34  12 

40  31    6 
57  34     1 

3498 
3658 
3041 

72  55  57 

41  48  44 
56    4  39 

3434 
3693 

3047 

74  17  35 
43    6  54 
54  35  24 

3430 
3597 
306S 

75  39    7 
44  25  32 
53    6  16 

3445 
3574 
3058 

20 

1 
1 

Sun 

Fomalhaut 
a  Peffasi 
Aldebaran 

W. 
W. 
W. 

E. 

82  25  32 
51     4  24 
38  38  19 
45  41  52 

3463 
3483 
4106 
3073 

83  46  38 
52  25    7 
39  48  15 
44  13    9 

3463 
3469 
4045 
3074 

85    7  43 
53  46    6 
40  59  10 
42  44  28 

3464 
3455 

3000 
3076 

86  28  47 
55    7  20 
42  10  59 
41  15  49 

3406 

3449 
3041 
3078 

21 

1 

Sun 

Fomalhaut 

a  Pegasi 

AldelMiran 

Pollux 

Saturn 

W. 
W. 
W. 
E. 
E. 
E. 

93  14    4 
61  56  55 
48  21  26 
33  52  38 
78  14  33 
89    645 

3409 
3386 

3744 
3073 
3110 
3043 

94  35  11 
63  19  28 
49  37  27 
32  23  56 
76  46  46 
87  37  25 

3450 
3376 
3719 
3071 
3118 
3040 

95  56  21 
64  42  12 
50  54     1 
30  55  11 
75  18  58 
86    8    2 

3455 
3385 
3689 
3069 
3116 
3038 

97  17  35 
66    5    8 
52  11-  7 
29  26  23 
73  51    8 
84  38  36 

3451 
3356 
3656  , 
3065 

3114  1 

>22 

1 

Sun 

Fomalhaut 

oPegaai 

W. 
W. 
W, 

104    5    0 
73    2  42 
58  43  30 

3495 
3306 
3636 

105  26  48 
74  26  47 
60    3  14 

3410 
3995 
3515 

106  48  43 
75  51    4 
61  23  21 

3411 
3985 
3496 

108  10  47 
77  15  33 
62  43  51 

ml 

3476  1 

1 

Digitized  by 


Google 


XVL 


JANUARY,    1888. 


17 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

O   H 

8 

Name  and  Dlreotion 
of  Object. 

Midnight. 

P.L. 

of 

DIff. 

X\n» 

P.L. 
of 
DIff. 

xvinb. 

P.L. 

of 

DIft 

XXP». 

P.L. 

of 

BlfE. 

ReguluB 

W. 

83    9    4 

8270 

84  55  48 

9370 

86  42  31 

9971 

88  29  13' 

9979 

Mars 

W. 

35  16  41 

9415 

36  59  55 

9413 

38  43  11 

9413 

40  26  27 

9419 

Spica 

W. 

30    0  20 

8397 

31  43  59 

9385 

33  27  55 

9375 

35  12    6 

9367 

Sew 

E. 

56  55  29 

8593 

55  16  25 

9584 

53  37  22 

9595 

51  58  20 

9506 

9 

Mars 

W. 

49    2  41 

9418 

50  45  50 

9490 

52  28  56 

9499 

54  11  59 

9494 

Spica 

W. 

43  55  14 

9346 

45  40    7 

9344 

47  25    3 

9344 

49    9  59 

9344  1 

Suif 

E. 

43  43  36 

9005 

42    4  48 

9607 

40  26    3 

9611 

38  47  23 

9615 

]0 

Mars 

W. 

62  46    6 

9445 

64  28  37 

8450 

66  11     1 

9455 

67  53  18 

9461 

Spica 

W. 

57  54  20 

9353 

59  39    2 

9357 

61  23  39 

9361 

63    8  10 

836S 

Suw 

E. 

30  35  28 

8639 

28  57  26 

9646 

27  19  33 

9659 

25  41  49 

8659 

14 

Sun 

W. 

20  11     1 

8993 

21  41  23 

3006 

23  11  28 

3091 

24  41  15 

3034 

a  Arietis 

E. 

81  47  38 

9790 

80  12  57 

9806 

78  38  36 

9831 

77    4  35 

8837 

Aldebaran 

E. 

113  33  22 

S631 

111  55    9 

9645 

110  17  15 

9659 

108  39  40 

8678 

15 

Sun 

W. 

32    5  51 

3106 

a3  33  53 

8190 

35    1  38 

3134 

36  29    6 

3149 

a  Arietis 

E. 

69  19  47 

8991 

67  47  55 

9930 

66  16  26 

9958 

64  45  20 

8976 

Aldebaran 

E. 

100  36  21 

9741 

99    0  36 

9756 

97  25  10 

8769 

95  50    2 

9783 

16 

Sun 

W. 

43  42    7 

3390 

45    7  53 

9933 

46  33  23 

3946 

47  58  38 

3959  , 

o  Arietis 

E. 

57  15  45 

3074 

55  47    4 

3096 

54  18  49 

3117 

52  51    0 

3140  ! 

Aldebaran 

E. 

87  58  41 

9848 

86  25  15 

9861 

84  52    6 

9873 

83  19  13 

9885 

17 

Sun 

W. 

55    1     7 

3330 

56  24  55 

3338 

57  48  30 

3349 

59  11  53 

3353 

a  Arietis 

E. 

45  39    0 

3965 

44  14    7 

3994 

42  49  48 

3334 

41  26    4 

3355 

Aldebaran 

E. 

75  38  32 

9949 

74    7    6 

9959 

72  35  53 

9969 

71     4  53 

9979 

18 

Sun 

W. 

66    5  54 

3400 

67  28  11 

3408 

68  50  19 

3415 

70  12  19 

3491 

• 

9  Arietis 

E. 

34  37  26 

3557 

33  18    5 

3610 

31  59  41 

3668 

30  42  20 

3734 

Aldebaran 

E. 

63  32  46 

3015 

62    2  52 

3039 

60  3:3    7 

3099 

59    3  30 

3035 

19 

Sun 

W. 

77    0  33 

3449 

78  21  54 

3453 

79  43  1 1 

3457 

81     4  23 

3460 

Fomalhaiit 

W. 

45  44  35 

3559 

47    4    2 

3533 

48  23  50 

3515 

49  43  58 

3498 

Aldebaran 

E. 

51  37  15 

3009 

50    8  19 

3065 

48  39  27 

3068 

47  10  38 

3070 

20 

Sun 

W. 

87  49  50 

3465 

89  10  53 

3465 

90  31  56 

3465 

91  52  59 

3463 

Fomaliinut 

W. 

56  28  49 

3431 

57  50  31 

3419 

59  12  26 

3408 

60  34  34 

3396 

a  Pegasi 

W. 

43  23  37 

3805 

44  37    2 

3859 

45  51  11 

3813 

47    6    0 

3777 

Aldebaran 

E. 

39  47  12 

3078 

38  18  35 

3077 

36  49  57 

3076 

35  21  18 

3075 

21 

Sun 

W. 

98  38  54 

3447 

100    0  17 

3443 

101  21  45 

3438 

102  43  19 

3431 

Fomalhaut 

W. 

67  28  16 

3345 

68  51  35 

3335 

70  15    6 

3395 

71  38  48 

3315 

a  Pegasi 
Aldebaran 

W. 

53  28  42 

3699 

54  46  45 

3604 

56    5  15 

3581 

57  24  10 

3558 

E. 

27  57  31 

3061 

26  28  34 

3058 

24  59  33 

3053 

23  30  26 

3048  > 

1 

Pollux 

E. 

72  23  15 

3110 

70  55  18 

3106 

69  27  16 

3103 

67  59  10 

3099 

Saturn 

E. 

83    9    6 

3030 

81  39  31 

3096 

80    9  51 

3099 

78.40    5 

3016  1 

22 

Sun 

W. 

109  33    0 

3395 

110  55  22 

3386 

112  17  54 

3378 

113  40  36 

3367 

Fomalhaut 

W. 

78  40  13 

3965 

80    5    5 

3954 

81  30  10 

3944 

82  55  27 

S934 

a  Pegasi 

W. 

64    4  42 

3457 

65  25  54 

3438 

66  47  27 

3490 

68    9  21 

3409 
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k 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direotion 

Noon. 

of 

nih. 

of 

VPv 

of 

DD". 

of 

f 

of  Ot^ect. 

Diir. 

Diff. 

Diir, 

DIff. 

22 

Pollux 

E. 

66  30  59 

9085 

d    i  4S 

aoeo 

63  3^  21 

3084 

6S    5  5^ 

3079 

Saturn 

E. 

77  10  12 

3010 

75  40  12 

3005 

74  10    5 

9998 

72  39  50 

8901 

23 

Sun 

W. 

115    3  30 

3357 

1 16  26  36 

3347 

117  49  53 

3337 

119  13  22 

3395 

OL  Pe^asi 

W. 

09  31  35 

3386 

70  54    8 

3368 

72  17    1 

3351 

73  40  13 

3335 

aArietis 

W. 

26  34  58 

3649 

27  49  10 

3756 

29    4  58 

3675 

30  22  12 

3609  ' 

Pollux 

E. 

54  41  42 

3048 

53  12  29 

9041 

51  43    7 

3094 

50  13  36 

3097 

Saturn 

E. 

65    6  11 

S050 

63  34  55 

9940 

62    3  27 

9030 

60  31  46 

9990 

Regiilus 

E. 

90  10  24 

9979 

88  39  45 

9960 

87    8  54 

9950 

85  37  50 

9948 

24 

aArietis 

W. 

37    5  47 

S33Q 

38  29  21 

3901 

39  53  43 

3953 

41  18  50 

3917 

Pollux 

E. 

42  43  56 

S994 

41   13  36 

9980 

39  43    9 

9084 

38  12  36 

9070 

Saturn 

E. 

52  49  58 

9864 

51   16  53 

9859 

49  43  32 

9830 

48    9  55 

9897 

Regulus 

E. 

77  59    4 

9899 

76  2(i  35 

9880 

74  53  51 

9867 

73  20  50 

9855 

25 

a  Arietis 

W. 

48  34  19 

3065 

50    3  12 

3038 

51  32  38 

3013 

53    2  35 

9888' 

Saturn 

E. 

40  17  40 

9761 

38  42  21 

9747 

37    6  43 

9733 

35  30  47 

9719 

Regulus 

E. 

65  31  34 

9788 

63  56  50 

9774 

62  21  48 

9780 

60  46  27 

9746 

26 

a  Arietis 

W. 

60  39  44 

9876 

62  12  33 

9856 

63  45  48 

9836 

65  19  29 

9817 

Aldebaran 

W. 

27  25  38 

9675 

29    2  51 

9660 

30  40  24 

9646 

32  18  17 

9631 

Regulus 

E. 

52  45*  3 

9675 

51     7  49 

9660 

49  30  15 

9646 

47  52  22 

9639 

27 

Aldebaran 

W. 

40  32  37 

9560 

42  12  27 

9546 

43  52  36 

9533 

45  33    4 

1 
9580 

Regulus 
SoicA 

MARS 

E. 

39  38    9 

9561 

37  58  21 

9548 

36  18  14 

9535 

34  37  49 

9589 

E. 

93  30    7 

9503 

91  51     2 

9579 

90  11  38 

9565 

88  31  55 

9551 

E. 

94  40  27 

9675 

93    3  13 

9660 

91  25  39 

9646 

89  47  46 

9639 

28 

Aldebaran 

W. 

53  59  58 

9455 

55  42  14 

9443 

57  24  47 

9431 

59    7  37 

9490 

Spica 
Mars 

E. 

80    8  49 

9480 

78  27  20 

9477 

76  45  35 

9467 

75    3  35 

9456 

E. 

81  33  44 

9566 

79  54    2 

8563 

78  14    2 

9540 

76  33  45 

9589 

29 

Aldebaran 

W. 

67  45  41 

9368 

69  30    2 

9350 

71  14  36 

9340 

72  59  24 

1 
9941  ; 

Pollux 

W. 

24  50  52 

9699 

26  29  17 

9583 

28    8  35 

9551 

29  48  38 

9599! 

Spica 
Mars 

E. 

66  29  55 

9408 

64  46  31 

9400 

63    2  56 

9399 

61  19  10 

9384  ; 

E. 

68    824 

9475 

66  26  35 

9465 

64  44  33 

9456 

63    2  18 

9447 

Jupiter 

E. 

106  29  14 

9494 

104  46  13 

9414 

103    2  58 

9405 

101   19  30 

8396  , 

30 

Aldebaran 

W. 

81  46  19 

9303 

83  32  14 

9907 

85  18  18 

9991 

87    4  30 

9985 

Pollux 

W. 

38  17  35 

9419 

40    0  43 

9405 

41  44  11 

9391 

43  27  58 

9370 

Saturn 

W. 

27  16  57 

9989 

29    3  23 

9976 

30  49  58 

9960 

32  36  43 

9963 

Spica 
Mars 

E. 

52  37  57 

9357 

50  53  20 

9353 

49    8  38 

8351 

47  23  53 

8340 

E. 

54  28    2 

9408 

52  44  39 

9409 

51     1    7 

9306 

49  17  27 

8301 

Jupiter 

E. 

92  39    7 

9357 

90  54  30 

9350 

89    9  44 

9344 

87  24  49 

8330 

! 

Antnres 

E. 

98  31  53 

9360 

96  47  21 

9353 

95    2  39 

9347 

93  17  48 

8341 

31 

Pollux 

W. 

52  10  42 

9335 

53  55  51 

9398 

55  41     9 

9399 

57  26  36 

8317 

Saturn 

W. 

41  32  24 

9941 

43  19  50 

9937 

45    7  22 

9934 

46  54  59 

8831 

Spica 
Mars 

E. 

38  39  48 

9353 

36  55    5 

9357 

35  10  29 

9364 

33  26    2 

9979 

E. 

40  37  20 

9370 

38  53    2 

9367 

37    8  40 

9365 

35  24  15 

8364 

Jupiter 

E. 

78  38  22 

9316 

76  52  46 

9313 

75    7    6 

8311 

73  21  22 

8308 

i 

Antares 

E. 

84  31  41 

9390 

82  46  11 

9317 

81     0  37 

8315 

79  14  59 

8313 
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6BEENWIUU  MEAN  TIME. 

LTINAB  DI8TANCEB. 

Name  and  BlraetkMi 
ofOl^eot. 

Midnight. 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 

Diir. 

XViUii 

P.L. 

of 
IMA 

XXP»- 

P.L. 

of 

Diff. 

^ 

PoUuz 

E. 

60  37' 17 

9073 

59    8'35 

3067 

5^  39  45 

3060 

56  10'4ir' 

9066 

Satuen 

E. 

71    9  26 

8964 

69  38  53 

9976 

68    8  10 

9967 

66  37  16 

9968 

33 

Sun 

W. 

120  37    4 

3313 

122    1    0 

3301 

123  25  10 

3988 

124  49  35 

9976 

a  Pegasi 

W. 

75    3  44 

3319 

76  27  34 

3303 

77  51  42 

3988 

79  16    8 

9879 

aArietis 

W. 

31  40  44 

3536 

33    0  28 

3479 

34  21  16 

3495 

35  43    4 

9377 

Pollux 

E. 

48  43  57 

3091 

47  14  10 

3014 

45  44  14 

3006 

44  14    9 

3000 

Saturu 

E. 

58  59  52 

S909 

57  27  45 

9808 

55  55  24 

9887 

54  22  48 

9876 

Regulus 

E. 

84    6  32 

9938 

82  35    1 

9997 

81    3  17 

9016 

79  31  18 

9904 

24 

aArietis 

W. 

42  44  39 

3183 

44  11    8 

3151 

45  38  16 

3191 

47    6    0 

3098 

Pollux 

E. 

36  41  57 

9976 

35  11  14 

9073 

33  40  28 

9979 

32    9  40 

9073 

Saturn 

E. 

46  36    2 

9814 

45    1  52 

9801 

43  27  25 

9788 

41  52  41 

8775 

Regulus 

E. 

71  47  33 

9849 

70  13  59 

9808 

68  40    8 

9815 

67    6    0 

9801 

25 

a  Ari^tis 

W. 

54  33    3 

9964 

56    4    1 

9949 

57  35  27 

9019 

59    7  22 

9888 

Saturn 

E. 

33  54  33 

9706 

32  18    1 

9609 

30  41  10 

9878 

29    4    0 

9663 

Regulus 

E. 

59  10  48 

9739 

57  34  50 

9718 

55  58  34 

9703 

54  21  58 

8688 

526 

a  Arietis 

W. 

66  53  35 

9708 

68  28    5 

9779 

70    3    0 

9769 

71  38  18 

9744 

Aldebaran 

W. 

33  56  30 

9616 

35  35    3 

9609 

37  13  55 

9588 

38  53    6 

9574 

Regulus 

E. 

46  14  10 

9618 

44  35  39 

9603 

42  56  48 

9580 

41  17  38 

9575 

27 

Aldebaran 

W. 

47  13  50 

9506 

48  54  55 

9493 

50  36  18 

9480 

52  17  59 

9467 

Regulus 

E. 

32  57    6 

9SO0 

31  16    5 

9486 

29  34  46 

9484 

27  53  10 

9479 

Spica 
Mars 

E. 

86  51  5:3 

8538 

85  11  33 

9686 

83  30  56 

9513 

81  50    1 

9501 

E. 

88    9  35 

9616 

86  31    5 

9604 

84  52  16 

9501 

83  13    9 

9578 

28 

Aldebaran 

W. 

60  50  43 

9400 

62  34    6 

9308 

64  17  42 

9388 

66    1  34 

9378 

Spica 
Mars 

E. 

73  21  20 

9445 

71  38  50 

9436 

69  56    6 

9495 

68  13    7 

9116 

E. 

74  53  12 

9317 

73  12  23 

9507 

71  31  19 

9495 

69  49  59 

9485 

29 

Aldebaran 

W. 

74  44  24 

9333 

76  29  36 

9394 

78  15    0 

9317 

80    0  34 

9910 

Pollux 

W. 

31  29  21 

9496 

dS  10  40 

9473 

34  52  31 

9453 

36  34  50 

9435 

Spica 
Mars 

E. 

59  35  13 

9378 

57  51     6 

9379 

56    6  51 

9366 

54  22  28 

8361 

E. 

61   19  50 

9438 

59  37  10 

9430 

57  54  18 

9498 

56  11  15 

9415 

JUPITKR 

E. 

99  35  49 

9387 

97  51  55 

9379 

96    7  50 

9371 

94  23  34 

9364 

30 

Aldebaran 

W. 

88  50  51 

8980 

90  37  20 

9975 

92  23  56 

8971 

94  10  38 

8908 

Pollux 

W. 

45  12    3 

9368 

46  56  23 

9359 

48  40  57 

9350 

50  25  44 

9349  , 

Saturn 

W. 

34  23  37 

9958 

36  10  39 

9953 

37  57  48 

9949 

39  45    3 

9945I 

Spica 
Mars 

E. 

45  39    5 

9348 

43  54  15 

9347 

42    9  24 

9348 

40  24  35 

9350 

E. 

47  ,33  39 

9386 

45  49  43 

9381 

44    5  41 

9377 

42  21  33 

9373 

Jupiter 

E. 

85  39  46 

9334 

83  54  36 

9398 

82    9  18 

9394 

80  23  53 

8390 

Antares 

E. 

91  32  48 

9336 

89  47  41 

9331 

88    2  27 

8397 

86  17    7 

9393 

31 

Pollux 

W. 

59  12  10 

9313 

60  57  50 

9300 

62  43  36 

9306 

64  29  27 

8303 

Saturn 

W. 

48  42  40 

9299 

50  30  24 

9938 

52  18  10 

9997 

54    5  58 

9995 

Spica 
Mars 

E. 

31  41  47 

9389 

29  57  47 

9395 

28  14    5 

9411 

26  30  46 

9439 

E. 

33  ;»  48 

9369 

31  55  19 

9368 

30  10  50 

9369 

28  26  21 

9364 

Jupiter 

E. 

71  35  34 

9906 

69  49  43 

9304 

68    3  50 

9303 

66  17  55 

9309 

Antares 

E. 

77  29  18 

9311 

75  43  35 

9311 

73  57  51 

9311 

72  12    7 

9311 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

1 

9 

1 

1 
1 
•s 

1 

Sidereal 
Time  of 
Semi- 

diameter 
Pai^Biug 

Meridian. 

Eq nation  of 

Tim'o, 

to  be 

Added  to 

Apparent 

Time. 

Diff.  for 
1  Hour.  1 

Apparent 
Ri^bt  Asf^enslon. 

li      m       8 

20  58  22.73 

21  2  26.98 
21     6  30.42 

Dlff.  fop 
1  Hour. 

Apparent 
Declination. 

Dlff.  for 
IHonr. 

Semi- 
diameter. 

Wed. 
Thur. 
!  Frid. 

1 

2 
3 

10.194 
10.161 
10.1^7 

S.  17  10     o!'3 
16  52  50.8 
16  35  23.6 

+42.51 
43.26 
43.99 

16 
16 
16 

16.09 
15.94 
15.78 

68*31 
68.19 
68.08 

m       s 

13  47.76 

13  55.44 

14  2.32 

0.337 
0.304 
0.270 

Sat. 

sew. 

Mon. 

4 
5 

6 

21   10  33.07 
21    14  34.92 
21   18  35.97 

10.093 

10.060 

^  10.0-^7 

16  17  39.1 
15  59  37.6 
15  41   19,6 

+44.71 
45.41 
46.09 

16 
16 
16 

15.62 
15  45 
15.28 

67.96 
67.84 
67.72 

14    8.39 
14  13.67 
14  18.15 

0.237 
0.204  ' 
0.171  . 

Tues. 

Wed. 

i  Thur. 

7 
8 
9 

21  22  36.23 
21  26  35.70 
21  30  34.39 

9.994 
9.962 
9.929 

15  22  45  5 
15     3  55.7 
14  44  50.7 

+46.75 
47.40 
48.03 

16 
16 
16 

15.10 
14.92 
14.74 

67.60 
67.49 
67.38 

14  21.84 
14  24.75 
14  26.88 

0.138 
0.106 
0.073 

Frid. 

Sat. 

SUN. 

1 

10 
11 
12 

21  34  32.30 
21  38  29.43 
21  42  25.79 

9.897 
9.865 
9.833 

14  25  30.8 
14     5  56.4 
13  46     8.1 

+48.64 
49.23 
49.80 

16 
16 
16 

14.55 
14.36 
14.17 

67.27 
67.16 
67.05 

14  28.23 
14  28.81 
14  28.62 

0.041  ' 
0.009  1 
0.023  ; 

Mon. 

Tues. 

Wed. 

13 
14 
15 

21  46  21.39 
21  50  16.22 
21  54  10.30 

9.801 
9.770 
9.738 

13  26     6.3 
13     5  51.3 
12  45  23.5 

+50.36 
50.90 
51.4J 

16 
16 
16 

13.98 
13.78 
13.58 

66.94 
66.83 
66.72 

14  27.66 
14  25.94 
14  23.48 

0.055 
0.086 
0.117  1 

Thur. 
Frid. 

Sat. 

16 
17 
18 

21  58     3.63 

22  1  56.23 
22     5  48.10 

9.707 
9.676 
9.646 

12  24  43.5 
12     3  51.6 
11  42  48.4 

+51.91 
52.39 
62.86 

16 
16 
16 

13.38 
13.18 
12.98 

66.62 
66.52 
66.42 

14  20.27 
14  16.32 
14  11.65 

0.148  ' 
0.179  1 
0.209  ' 

'  SUN. 
,  Mon. 
Tues. 

19 
20 
21 

22     9  39.26 
22   13  29.72 
22  17  19.50 

9.617 
9.588 
9.560 

11  21   34  2 
1 1     0     9.4 
10  38  34.5 

+53.31 
53.74 
54.16 

16 
16 
16 

12.77 
12.56 
12.35 

66.32 
66.23 
66.13 

14     6.27 
14     0.19 
13  53.44 

0.238  , 
0.267  ■ 

0.295 

1 

Wed. 
Thur. 

Frid. 

1 

22 
23 
24 

22  21     8.61 
22  24  57.07 

22  28  44.89 

9.533 
9.507 
9.481 

10  16  49.8 
9  54  55.7 
9  32  52.7 

+54.56 
54.94 
55.31 

16 
16 
16 

12.13 
11.91 
11.68 

66.04 
65.95 
65.86 

13  46  02 
13  37.95 
13  29.25 

0.322  1 

0.348 

0.374 

1  Sat. 
SUN 
Mon. 

1  Tues. 

;  Wed. 

25 
26 
27 

28 
29 

22  32  32.11 
22  36  18.74 
22  40     4.80 
22  43  50.30 
22  47  35.28 

9.456 
9.431 
9.408 
9.386 
9.365 

9   10  41.1 
8  48  21.5 
8  25  54.1 
8     3  19.2 
7  40  37.3 

+55.66 
55.99 
56.30 
56.00 
56.89 

16 
16 
16 
16 
16 

11.4.^) 
11.22 
10.98 
10.74 
10.50 

65.77 
65.69 
65.61 
65.53 
65.45 

13  19.94 
13  10.04 
12  59.58 
12  48.57 
12  37.03 

0.399 
0  424 
0.447 
0.469 
0.490  1 

1  Thur. 

1 
1 

30 

22  51   19.75 

9.344 

S.    7  17  48.8    +57.15 

! 

16 

10.25 

65.38 

12  24.98 

0.511 

1 

1       NOTB.— The  mean  time  of  sen 
The  BiKn  +  prefixed 

lidiometej 
to  the  hoi 

r  passing  may  be  found  by  si 
irly  change  of  declination  ind 

ibtcactin;?  OM 
icates  that  soi 

8  f^m  th 
ith  declin 

e  sidereal  time 
ations  are  deci 

■easing. 
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1 

AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 
1 

1 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diftfor 
1  Hour. 

Sidereal 

Time, 

or 

Kiglit  ABcen-sioD 

of 

Mean  Sun. 

Apparent 
Right  Asoeusion. 

DifTfor 
1  Honr. 

Apparent 
DeoUnatioD. 

Diftfor 
1  Hoar. 

'  Wed. 

1 

20  58  20*38 

8 

10.193 

s.  17  10  io!o 

s 
+48.50 

m       8 

13  47.69 

0*.337 

h     m       s 

20  44  32.69 

Thur. 

2 

21     2  24.62 

10.160 

16  53     0.8 

43.*25 

13  55.37 

0.304 

20  48  29.25 

Frid. 

3 

21     6  28.05 

10.h2() 

16  35  33.9 

43.98 

14     2.25 

0.270 

20  52  25.80 

iSat. 

4 

21   10  30.69 

10.093 

16  17  49.6 

+44.70 

14     8.33 

0.237 

20  56  22.36 

SUN. 

5 

21   14  32.53 

lO.O-iO 

15  59  48.4 

45.40 

14  13.62 

0.204 

21     0  18.91 

Mon. 

6 

21   18  33.58 

10.0-27 

15  41  30.6 

46.08 

14  18.11 

0.171 

21     4  15.47 

Tues. 

7 

21  22  33.84 

9.994 

15  22  56.7 

+46.74 

14  21.81 

0.138 

21     8  12.02 

Wed. 

8 

21  26  33.31 

dsm 

15     4     7.1 

47.39 

14  24.73 

0.106 

21   12     8.58 

Thur. 

9 

21  30  32.00 

9.929 

14  45     2.2 

48.0-2 

14  26.87 

0.073 

21   16     5.13 

'  Frid. 

10 

21  34  29.91 

9.897 

14  25  42  5 

+48.63 

14  28.22 

0.041 

21  20     1.69 

Sat. 

11 

21  38  27.04 

9.865 

14     6     8.3 

40.-2-2 

14  28.80 

0.009 

21  23  58.24 

!  SUN. 

12 

21  42  23.41 

9.833 

13  46  20.1 

49.79 

14  28.62 

0.023 

21  27  54.79 

1 
Mon. 

13 

21  46  19.02 

9.801 

13  26  18.4 

+50.35 

14  27.67 

0.055 

21  31  51.34 

Tues. 

14 

21  50  13.86 

9.770 

13    6     3.5 

50.89 

14  25.96 

0.086 

21  35  47.90 

Wed. 

15 

21  54     7.95 

9.739 

12  45  35.8 

51.41 

14  23.50 

O.I  17 

21  39  44.45 

Thur. 

16 

21  58     1.30 

9.708 

12  24  55.9 

+51.91 

14  20.30 

0.148 

21  43  41.01 

Frid. 

17 

22     1  53.92 

9.677 

12     4    4.1 

52.39 

14  16.36 

0.179 

21  47  37.56 

Sat. 

18 

22     5  45.81 

9.647 

11  43    0.9 

52.86 

14  11.69 

0.209 

21  51  34.12 

SUN. 

19 

22    9  36.99 

9.618 

11  21  46.7 

+53.31 

14     6  32 

0,238 

21  55  30.67 

Mon. 

20 

22  13  27.48 

9.589 

11     0  21.9 

63.74 

14    0.25 

0.267 

21  59  27.23 

Tues. 

21 

22  17  17.28 

9.561 

10  38  47.0 

54.16 

13  53.50 

0.295 

22     3  23.78  i 

Wed. 

22 

22  21     6.42 

9.534 

10  17     2.3 

+54.56 

13  46.09 

0.322 

22    7  20.33 

■  Thur. 

23 

22  24  54.90 

9.508 

9  55     8.2 

54.95 

13  38.02 

0.348 

22  11   16.88 

Frid. 

24 

22  28  42.76 

9.48-2 

9  33     5.1 

55.31 

13  29.33 

0.374 

22  15  13.43 

Sat. 

25 

22  32  30.01 

9.457 

9  10  53.5 

+55.66 

13  20,03 

0.399 

22  19     9.98 

SUN. 

26 

22  36  16.67 

9.43*2 

8  48  33.8 

55.99 

13  10.13 

0.424 

22  23     6.54 

Mon. 

27 

22  40    2.76 

9.409 

8  26     6.3 

56.30 

12  59.67 

0.447 

22  27     3.09 

Tues. 

28 

22  43  48.30 

9.387 

8     3  31.3 

56.60 

12  48.66 

0.469 

22  30  59.64 

Wed. 

29 

22  47  33.31 

9.366 

7  40  49.3 

56.89 

12  37.12 

0.490 

22  34  56,19  ' 

Thur. 

30 

22  51  17.82 

9.345 

S.    7  18    0.7 

+57.16 

12  25.07 

0.51 1 

22  38  52.75 

Kon.— The 
The 
■ted 

AoreaBing. 

an  noon  ra 
lie  hourly 

ay  be  assnmed  the  same  aa  tha 
change  of  deoUnation  indicates 

it  for  apparent  n 
that  south  decli 

oon. 
nations 

Diff.  for  1  Hour, 
-f  9«.&565. 
(Table  ni.)        I 
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AT  GBEENWIOH  MEAN  NOON. 


I 


& 


I 


THE  SUN'S 


TRUB  LONaiTUDB. 

Diff.  for 
1  Honr. 

X 

V 

312  7  3l';9 

313  8  23.0 

314  9  13.2 

7  39J9 

8  30.8 

9  20.9 

153'l4 
152.11 
153.07 

315  10    2.5 

316  10  50.9 

317  11  38.4 

10  10. 1 

10  58.4 

11  45.7 

152.04 
1^8.00 
151.96 

318  12  24.8 

319  13  10.2 

320  13  54.5 

12  32.0 

13  17.3 

14  1.5 

151.92 
151.87 
151.82 

321  14  37.6 

322  15  19.4 

323  15  59.9 

14  44.5 

15  26.2 

16  6.5 

151.77 
151.72 
151.66 

324  16  39.0 

325  17  16.6 

326  17  52.5 

16  45.5 

17  23.0 

17  58.8 

151.60 
151.53 
151.46 

327  18  26.6 

328  18  59.0 

329  19  29.5 

18  32.8 

19  5.1 
19  35.5 

151.38 
151.31 
151.23 

330  19  58.2 

331  20  25.0 

332  20  49.9 

20    4.1 
20  30.8 
20  55.6 

15J.J5 
151.07 
150.99 

333  21   12.8 

334  21  33.8 

335  21  52  9 

21   18.4 
21  39.3 
21  58.3 

150.91 
J  50.83 
J  50.75 

336  22  10.2 

337  22  25.6 

338  22  39.2 

339  22  51.1 

340  23     1.3 

22  15.5 
22  30.8 
22  44.3 

22  56.1 

23  6.2 

150.68 
150.60 
150.53 
150.46 
150.39 

341  23     9.9 

23  14.7 

150.32 

LATITUDE. 


Logarithm 

of  the 

RiMlias  Vector 

of  the 

Barth. 


Difllfor 
1  Hour. 


Mean  Time 

of 

Sidereal  Noon. 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 

30 


32 
33 
34 

35 
36 
37 

38 
39 
40 

41 
42 
43 

44 
45 
46 

47 
48 
49 

50 
51 
52 

53 
54 
55 

56 
57 

58 
59 
60 

61 


+  0.61 
0.69 
0.72 

+  0.73 
0.71 
0.66 

+  0.59 
0.48 
0.36 

+  0.23 
+  0.09 

-  0.05 

-0.18 
0.30 
0.40 

-  0.47 
0.50 
0.51 

-0.50 
0.45 
0.37 

-  0.28 
0.16 

-0.04 

+  0.10 
0.22 
0.33 
0.43 
0.51 

+  0.55 


9.9936820 
9.9937512 
9.9938225 

9.9938959 
9.9939712 
9.9940482 

9.9941268 
9.9942069 
9.9942884 

9.9943711 
9.9944548 
9.9945396 

9.9946255 
9.9947125 
9.9948005 

9.9948895 
9.9949796 
9.9950709 

9.9951635 
9.9952576 
9.9953531 

9.9954502 
9.9955490 
9.9956496 

9.9957520 
9.9958562 
9.9959622 
9.9960699 
9.9961793 

9.9962904 


+28.3 
29.3 
30.2 

+31.0 
31.7 
32.4 

+33.1 
33.7 
34.2 

+34.7 
35.2 
35.6 

+36.1 
36.5 
37.0 

+37.4 
37.9 
38.3 

+38.9 
39.5 
40.1 

+40.8 
4J.5 
42.3 

+43.0 
43.8 
44.5 
45.2 
45.9 

+46.5 


h      m       8 

3  14  55.28 
3  10  59.38 
3    7     3,47 

3  3  7.56 
2  59  11.65 
2  55  15.74 

2  51  19.83 
2  47  23.92 
2  43  28.01 

2  39  32.11 
2  35  36.20 
2  31  40.29 

2  27  44.38 
2  23  48.48 
2  19  52.57 

2  15  56.66 
2  12    0.75 

2     8    4.84 

2  4  8.93 
2  0  13.02 
1  56  17.11 

1  52  21.21 
1  48  25.30 
1  44  29.39 

1  40  33.48 
1  36  37.58 
1  32  41.67 
1  28  45.76 
1  24  49.86 

1  20  53.96 


NOTB.— The  numbers  in  column  A  correapond  to  the  trae  equinox  of  the  date;  in  column  X\  to 
the  mean  equinox  of  January  O'.O. 


Diff.  for  1  Hour, 
—  9-.8296. 
(Table  n.) 
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GEBENWIOH  MEAN  TIME. 

1 
t 

1 

THE  MOON'S 

SBUIDIAICBTBB. 

HORIZONTAL  PARALLAX 

UPPER  TRANSIT. 

AGE. 

Noon. 

Uidnlgbt. 

Noon. 

DUr.  for 
1  Honr. 

Midnight. 

Biff,  for 
IHoor. 

Meridlmi  of 
Green  wlob. 
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16    0  12.9 

7.911 

15 

II   19    4.97 

9.3393 

7  53  54.8 

11.997 

16 

9  28  15.93 

9.3789 

15  52  15.0 

8.017 

16 

11  21  24.88 

9.3313 

7  41  57.5 

11.989 

17 

9  30  38.65 

9.3764 

15  44  10.8 

8.123 

17 

11  23  44.73 

9.3303 

7  29  57.0 

19.035 

18 

9  a3     1.34 

9.3778 

15  36    0.2 

8.929 

18 

11  26    4.52 

9.3993 

7  17  53.3 

19.087 

19 

9  35  23.99 

9.3779 

15  27  43.3 

8.333 

19 

11  28  24.25 

9.3982 

7    5  46.6 

19.196 

20 

9  37  46.60 

9.3766 

15  19  20.2 

8.437 

20 

11  30  43.91 

9.3972 

6  53  37.0 

19.184  < 

21 

9  40    9.18 

9.3760 

15  10  50.8 

8.541 

21 

11  a3    3.51 

9.3962 

6  41  24.5 

19.939 

22 

9  42  31.72 

9.3759 

15    2  15.3 

8.643 

22 

11  35  23.05 

9.3953 

6  29    9.2 

19.977   1 

23 

9  44  54.21 
SI 

9.3744 

FNDA^ 

N.14  53  33.7 
r  26. 

8.744 

23 

11  37  42.54 

2.3943 

ESDA 

N.  6  16  51.2 
r  28. 

19.391   I 

1 

! 

0 

9  47  16.65 

9.3737 

N.14  44  46.0 

8.845 

0 

11  40     1.97 

9.3933 

N.  6    4  30.7 

19.363  i 

1 

9  49  39.05 

9.3799 

14  35  52.3 

8.944 

I 

11  42  21.34 

9.3994 

5  52    7.7 

12.404   1 

2 

9  52     1.40 

9.3791 

14  26  52.7 

9.043 

2 

11  44  40.66 

9.3916 

5  39  42.2 

12.445 

3 

9  54  23.70 

9.3719 

14  17  47.2 

9.141 

3 

11  46  59.93 

9.3907 

5  27  14.3 

12.483   ' 

4 

9  56  45.95 

9.3703 

14    8  35.8 

9.938 

4 

11  49  19.15 

9.3198 

5  14  44.2 

19.590 

5 

9  .59    8.14 

9.3684 

13  59  18.<J 

9.334 

5 

11  51  38.31 

9.3189 

5    2  11.9 

12.555   1 

6 

10     1  30.28 

9.3685 

13  49  55.7 

9.429 

6 

11  53  57.42 

9.3189 

4  49  37.6 

12.588 

7 

10    3  52.36 

9.3676 

13  40  27.1 

9.593 

7 

11  56  16.49 

9.3174 

4  37     1.3 

12.691 

8 

10    6  14.'39 

9.3667 

13  30  52.9 

9.616 

8 

11  58  35.51 

9.3166 

4  24  23.1 

19.659 

9 

10    8  36.36 

9.3657 

13  21   13.2 

9.707 

9 

12    0  54.48 

9.3158 

4  11  43.0 

12.689 

10 

10  10  58.27 

9.3647 

13  11  28.0 

9.798 

10 

12    3  13.41 

9.3151 

3  59     1.2 

19.710 

1   11 

10  13  20.12 

9.3637 

13    1  37.4 

9.888 

11 

12    5  32.30 

9.3144 

3  46  17.8 

19.737   1 

12 

10  15  41.91 

9.3696 

12  51  41.4 

9.977 

12 

12    7  51.14 

2.3137 

3  3:3  32.8 

19.762   , 

13 

10  18    3.63 

9.3615 

12  41  40.1 

10.065 

13 

12  10    9.94 

2.3131 

3  20  46.4 

12.785 

1   14 

10  20  25.29 

9.3605 

12  31  33.6 

10.152 

14 

12  12  28.71 

2.3196 

3    7  .58.6 

19.807 

'   15 

10  22  46.89 

9.3594 

12  21  21.9 

10.937 

15 

12  14  47.45 

9.3190 

2  65    9.6 

19.897 

!   16 

10  25    8.42 

9.3583 

12  11     5.1 

10.329 

16 

12  17    6.15 

2.3114 

2  42  19.4 

19.846  , 

1   17 

10  27  29.89 

9,3579 

12    0  43.2 

10.406 

17 

12  19  24.82 

9.3109 

2  29  28.1 

19.864 

'   18 

10  29  51.29 

9.3561 

11  50  16.4 

10.488 

18 

12  21  43.46 

9.3104 

2  16  35.7 

19.881 

1   19 

10  32  12.61J 

9.3550 

11  39  44.7 

10.569 

19 

12  24    2.07 

9.3099 

2    3  42.4 

19.695  ! 

1  20 

10  34  .33.89 

9.3639 

11  29    8.1 

10.649 

20 

12  26  20.65 

9.300) 

1  50  48.3 

12.907 

i  21 

10  36  55.09 

2.3597 

11   18  26.8 

10.727 

21 

12  28  39.21 

9.3091 

1  37  ,5,3.5 

19.918 

22 

10  39  16.22 

2.3516 

1 1     7  40.8 

10.805 

22 

12  30  57.74 

9.3087 

1  24  58.1 

12.998 

23 

10  41  37.28. 

9.3505 

10  56  50.2 

10.881 

23 

12  33  16.25 

9.3083 

I   12    2.1 

12.937   , 

24 

10  43  58.28 

9.3494 

N.IO  45  55.1 

10.956 

24 

12  35  34.74 

9.3080 

N.  0  59    5.6 

19.945 
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GEEBNWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Diff.  for 
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8 
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9.3071 
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12  49  25.;i7 
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14.3 
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5  40.5 

18  37.9 
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13  30  57..55  I    a.3101  |S.  4    9  55.3  | 


19U)4S 
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LUNAS  DISTANCES. 

of  Olijeot. 

Noon. 

P.L. 
of 
Dlff. 

mb. 

P.L. 

of 
Diff. 

VIb. 

P.L. 
of 
Dlff. 

1X>- 

P.L. 

of 

Dlff. 

1 

Pollux 

W. 

66  15  22 

9301 

68    120 

9999 

69^47  21 

9998 

O          /       // 

71  33  24 

9996 

SATcnuf 

W. 

55  53  48 

9995 

57  41  39 

9994 

59  29  31 

8933 

61  17  24 

9993 

ReguluB 

w. 

30    6  19 

9951 

31  53  31 

9950 

33  40  44 

9949 

35  27  58 

9949 

JCJPITER 

E. 

64  31  59 

9309 

62  46    2 

9309 

61    0    5 

3309 

59  14    8 

9309 

Antares 

E. 

70  26  24 

9311 

68  40  41 

9319 

66  54  59 

9314 

65    9  20 

9316 

Venus 

E. 

94  21  12 

9630 

92  42  58 

9630 

91    4  44 

9699 

89  26  29 

9699 

Sun 

E. 

133  47    2 

9565 

132    7  19 

9565 

130  27  36 

95d4 

128  47  .52 

9564 

2 

Pollux 

W. 

80  23  48 

9998 

82    9  50 

9300 

83  55  50 

9301 

85  41  48 

3309 

Saturn 

W. 

70  16  36 

9999 

72    4  21 

9930 

73  52    4 

3939 

75  39  44 

9935 

Regulus 

W. 

44  24    0 

9953 

46  11     8 

9955 

47  58  14 

9957 

49  45  17 

9959 

Jupiter 

E. 

50  24  45 

9311 

48  39    1 

9313 

46  53  20 

9316 

45    7  44 

9390 

Antai-es 

E. 

56  22    5 

9335 

54  36  56 

9340 

52  51  55 

9346 

51     7    3 

9353 

Venus 

E. 

81  15  26 

9635 

79  37  18 

9637 

77  59  13 

9640 

76  21   12 

9649 

Sun 

E. 

120  29  23 

9569 

118  49  46 

9579 

117  10  12 

9574 

1 15  30  41 

9578 

3 

Saturn 

W. 

84  37    8 

9948 

86  24  24 

9951 

88  11  35 

9955 

89  58  41 

9958 

Regulus 

W. 

58  39  40 

9979 

60  26  20 

9976 

62  12  55 

9979 

63  59  25 

9983 

Jupiter 

E. 

36  21    8 

9349 

34  36  10 

9348 

32  51  21 

9355 

31    6  42 

9363 

Antai-es 

E. 

42  25  36 

9401 

40  42    3 

9414 

38  58  48 

9499 

37  15  54 

9945 

Venus 

E. 

68  11  59 

9657 

66  34  22 

9660 

64  56  49 

9664 

63  19  21 

9669 

a  Aquilw 

E. 

90  23    2 

9895 

88  49    6 

9898 

87  15  15 

9833 

85  41  30 

9839 

Sun 

E. 

107  13  59 

9591 

105  34  52 

9504 

103  55  49 

9508 

102  16  51 

9609 

4 

Saturn 

W. 

98  52  48 

3979 

100  39  19 

9983 

102  25  44 

9987 

104  12    3 

9991 

Regulus 

W. 

72  50  33 

9309 

74  36  29 

9306 

76  22  19 

9311 

78    8    2 

9315 

Spica 

W. 

20  10    1 

'9576 

21  49  29 

9541 

23  29  45 

9515 

25  10  38 

9494 

Mara 

W. 

15  31  44 

9450 

17  14    8 

9443 

18  56  42 

9438 

20  39  22 

9436 

Venus 

E. 

55  13  28 

9690 

53  36  35 

9695 

51  59  49 

9701 

50  23  10 

9706 

a  AquilsB 

E. 

77  55  16 

9887 

76  22  41 

9901 

74  50  23 

9915 

73  18  23 

9931  1 

Sun 

E. 

94    3  26 

9693 

92  25    2 

9698 

90  46  45 

9633 

89    8  35 

9638 

5 

Regulus 
Spica 

W. 

86  54  58 

9339 

88  40    1 

9344 

90  24  56 

9349 

92    9  44 

9355 

W. 

33  40  26 

9443 

35  22  59 

9440 

37    5  37 

9438 

38  48  18 

9436  j 

Mars 

W. 

29  12  47 

9443 

30  55  21 

9446 

32  37  50 

9450 

34  20  14 

9453 

Venus 

E. 

42  21  37 

9739 

40  45  40 

2738 

39    9  51 

9744 

37  34    9 

9750 

1 

a  Aquilee 

E. 

65  44    0 

3033 

64  14  28 

3050 

62  45  28 

9067 

61   17    3 

3117 

t 

Sun 

E. 

80  59  24 

9663 

79  21  55 

9669 

77  44  33 

9674 

76    7  18 

9680 

i    6 

Spica 

W. 

47  21  50 

9441 

49    4  27 

9443 

50  47    1 

9445 

52  29  31 

1 
9449 

1 

Mars 

W. 

42  50  53 

9475 

44  32  42 

9479 

46  14  25 

9484 

47  56     1 

9489  , 

Venus 

E. 

29  37  39 

9761 

28    2  46 

9788 

26  28    2 

9795 

24  53  27 

9801 

aAquilce 

E. 

54    5    7 

3313 

52  41  10 

3363 

51  18  11 

3417 

49  56  14 

3476 

' 

Sun 

E. 

68    2  59 

9708 

66  26  30 

9714 

64  50    9 

9790 

63  13  56 

9797 

1    7 

Spica 

W. 

61     0  43 

9470 

62  42  39 

9475 

64  24  28 

9480 

66    6  10 

9485 

1 
1 

Mars 

W. 

56  22  10 

9516 

58    3     1 

9599 

59  43  44 

9597 

61  24  19 

9533 

[ 

Jupiter 

W. 

19  43  24 

9551 

21  23  27 

9545 

23    3  38 

9541 

24  43  54 

9540 

1 

Sun 

E. 

55  14  59 

9759 

53  39  37 

9766 

52    4  24 

9779 

50  29  20 

9779 

;  ® 

Spica 
Mars 

W. 

74  32  43 

9515 

76  13  36 

9591 

77  54  20 

9597 

79  34  55 
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W. 
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9565 

71  24  48 
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9579 
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Name  and  Dir«etioii 
of  Object. 

Midnight. 

P.L. 

of 

Dlff. 

XV'^. 

P.L. 
of 

Dlff. 

XVlIIh. 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 

Dlff. 

1 

Pollux 

W. 

73  19  29 

8296 

75    534' 

9906 

76  51  39 

8996 

7^37' 44 

9997 

Saturn 

W. 

63    5  17 

9994 

64  53    9 

9995 

66  41     0 

9996 

68  28  49 

8897 

Regulus 

w. 

37  15  12 

9950 

39    2  25 

9950 

40  49  38 

9951 

42  36  50 

99SQ 

Jupiter 

E. 

57  28  12 

9303 

55  42  17 

9304 

53  56  24 

9306 

52  10  33 

9308  [ 

AiiUires 

E. 

63  23  44 

9319 

61  38  12 

9399 

59  52  44 

9395 

58    7  21 

9330 

Vewcs 

E. 

87  48  14 

9630 

86  10    0 

9631 

d4  31  47 

9639 

82  53  36 

9633  ! 

SUR 

E. 

127    8    8 

9505 

125  28  25 

9566 

123  48  43 

9566 

122    9    2 

9568  1 

'    2 

Pollux 

W. 

87  27  44 

9305 

89  13  36 

9308 

90  59  24 

9311 

92  45    8 

.    9314 

Saturn 

W. 

77  27  20 

9937 

79  14  53 

9939 

81     2  22 

9949 

82  49  47 

9945  1 

Kegtilus 

W. 

51  32  17 

9961 

53  19  14 

9964 

55    6    7 

9966 

56  52  56 

9970 

Jupiter 

E. 

43  22  13 

9393 

41  36  47 

9397 

39  51  27 

9339 

38    6  14 

9337  ■ 

1 

1 

Antares 

E. 

49  22  21 

9361 

47  37  50 

9369 

45  53  31 

9379 

44    9  26 

9389 

Venus 

E. 

74  43  14 

9644 

73    5  19 

9647 

71  27  28 

9650 

69  49  41 

9654! 

* 

Sun 

E. 

113  51  13 

9579 

112  11  49 

9581 

110  32  28 

9584 

108  53  11 

9588 

i    3 

Saturn 

VV. 

91  45  42 

9969 

93  32  37 

9966 

95  19  27 

9970 

97    6  11 

9974 

1 

Regulus 

W. 

65  45  50 

9987 

67  32    9 

9990 

69  18  23 

9994 

71     4  31 

9998 

1 

Jupiter 

E. 

29  22  14 

9371 

27  37  58 

9380 

25  53  55 

9391 

24  10    7 

9403 

Antares 

E. 

35  33  2,3 

9464 

33  51  19 

9485 

32    9  44 

9508 

30  28  42 

9536 

Venus 

E. 

61  41  59 

9673 

60    4  43 

9677 

58  27  32 

9681 

56  50  27 

9686 

aAqniln 

E. 

84    7  53 

9847 

82  34  26 

9855 

81     1   10 

9865 

79  28    6 

9876  , 

1 

Sun 

E. 

100  37  59 

9606 

98  59  12 

9610 

97  20  31 

9615 

95  41  56 

8618 

4 

Saturn 

W. 

105  58  15 

9996 

107  44  20 

9301 

109  30  18 

9305 

111  16  10 

9311 

Regulus 

Sj)ica 

Mars 

VV. 

79  53  39 

9390 

81  39    9 

9395 

83  24  32 

9330 

85    9  48 

9334 

^W. 

26  52    0 

9476 

28  33  44 

9465 

30  15  46 

9456 

31  58    1 

9449 

W. 

22  22    5 

9436 

24    4  48 

9437 

25  47  30 

9438 

27  30  10 

9441  , 

1 

Venus 

E. 

48  46  37 

9710 

47  10  11 

9716 

45  33  52 

9799 

43  57  41 

9797  1 

i 

aAquilsB 

E. 

71  46  43 

9946 

70  15  25 

9966 

68  44  30 

9987 

67  14     1 

3009 

1 

Sun 

E. 

87  30  31 

9643 

85  52  34 

9648 

84  14  44 

9659 

82  37    0 

9658  ' 

1    5 

Regulus 

SiMca 

Mars 

W. 

93  54  24 

9360 

95  38  56 

9365 

97  23  21 

9370 

99    7  39 

9375 

W. 

40  31     1 

9436 

42  13  45 

9436 

43  56  28 

9437 

45  39  10 

9438 

W. 

36    2  33 

9457 

37  44  47 

9461 

39  26  55 

9465 

41     8  57 

9470' 

Venus 

E. 

35  58  35 

9756 

34  23    9 

9769 

32  47  51 

9768 

31  12  41 

9774 

a  Aquilfe 

E. 

59  49  14 

3149 

58  22    4 

3185 

56  55  37 

3995 

55  29  57 

3967  , 

Sun 

E. 

74  30  11 

9686 

72  53  12 

9691 

71   16  20 

9697 

69  39  36 

9709  ' 

6 

Spicn 
Mars 

W. 

54  11  56 

9453 

55  54   16 

9456 

57  36  31 

9460 

59  18  40 

9465  , 

W. 

49  37  30 

9494 

51   18  51 

9499 

53    0    5 

9505 

54  41  11 

9510 

Venus 

E. 

23  19     1 

9809 

21  44  45 

9817 

20  10  39 

9895 

18  36  43 

9834 

a  Aquilae 

E. 

48  35  2;3 

3549 

47  15  45 

3613 

45  57  25 

3699 

44  40  29 

3778 

Sun 

E. 

61  37  52 

9733 

60     1  56 

9739 

58  26    8 

9746 

56  50  29 

9753 

7 

Spica 
Mars 

W. 

67  47  45 

9490 

69  29  12 

9496 

71   10  31 

9509 

72  51  41 

9508 

W. 

6^3    4  46 

9540 

64  45    4 

9546 

m  25  13 

9553 

68    5  13 

9559 

J  upiter 

VV. 

26  24  12 

9540 

28    4  30 

3541 

29  44  46 

9544 

31  24  58 

9548 

! 

Sun 

E. 

48  54  25 

9786 

47  19  39 

9794 

45  45    3 

9801 

44  10  37 

9806 

8 

Silica 
Mars 

W. 

81  15  20 

9541 

82  55  36 

9548 

84  35  42 

9556 

86  15  37 

9564  , 

j 

VV. 

76  23    0 

9583 

78    2    5 

9600 

79  41     0 

9607 

81  19  45 

9615 
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XV. 


GREENWICH  MEAN  TIME. 

LimAR  DISTA17CES. 

Name  and  Direction 

Noon. 

P.L. 
of 

npj. 

P.L. 
of 

Vlb. 

P.L. 
of 

IXh. 

P.L. 
of 

1" 

OI   iiOj<*Cl., 

Diff. 

Diff. 

Diff. 

Diff. 

8 

Jupiter 

W. 

0           /         II 

33    5    5 

9551 

34*'  45    7 

2555 

36  25     4 

2559 

38    4  55 

3565 

Antares 

W. 

29  25  30 

2710 

31     1  57 

2695 

32  38  44 

2684 

34  15  46 

9675 

Sun 

E. 

42  3G  20 

S8I6 

41     2  13 

2824 

39  28  16 

2831 

37  54  29 

9839 

9 

Spica 

W. 

87  55  22 

2572 

89  34  56 

2580 

91   14  19- 

2588 

92  53  31 

2596 

Mars 

W. 

82  58   19 

2623 

8-1  36  43 

2630 

86  14  57 

9638 

87  53     0 

2647 

Jupiter 

\V. 

4()  22  10 

2596 

48     1   10 

2603 

49  40     1 

2610 

51   18  42 

2618 

Aiitares 

W. 

42  22  55 

2660 

44     0  29 

2661 

45  38     1 

9663 

47  15  31 

Wf)R 

Sun 

E. 

30    8  14 

9883 

28  35  33 

2891 

27    3    3 

2900 

25  30  44 

9909 

13 

Sun 

W. 

17  41  39 

3220 

19    7  24 

3231 

20  32  57 

3240 

21  58  19 

3251 

a  Arietis 

E. 

55  35  48 

3082 

54    7  16 

3I0I 

52  39    8 

3122 

51    11  25 

3143 

Aide  barn  n 

E. 

86  13  33 

2845 

84  40    4 

2656 

83    6  49 

2866 

81  33  47 

2876 

14 

Sun 

W. 

29    2    7 

3300 

30  26  18 

3311 

31  50  17 

3320 

33  14     5 

3330 

a  Arietis 

E. 

43  59  39 

3268 

42  34  50 

3298 

41   10  36 

3330 

39  46  59 

3365 

Aldebaran 

E. 

73  51  47 

2925 

72  20    0 

2934 

70  48  24 

2942 

69  16  59 

2952 

15 

Sun 

W. 

40  10  25 

3374 

41  33  11 

3382 

42  55  48 

3390 

44  18  16 

3397 

Aldebaran 

E. 

61  42  41 

9993 

60  12  20 

3001 

58  42    9 

3009 

57  12    7 

30i:i    ' 

Pollux 

E. 

105  47    3 

3042 

104  17  42 

3048 

102  48  29 

3055 

101   19  24 

3061 

16 

Sun 

W. 

51     8  35 

3431 

52  30  17 

3436 

53  51  53 

3440 

55  13  24 

3446   , 

Aldebarsn 

E. 

49  43  57 

3046 

48  14  41 

3051 

46  '45  31 

3056 

45  16  27 

3060   i 

Pollux 

E. 

93  55  55 

3091 

92  27  34 

3096 

90  59  19 

3100 

89  31     9 

3104 

17 

Sun 

W. 

61  59  48 

3469 

63  20  55 

3464 

64  41  59 

3465 

6()    3    2 

3467 

Aldebaran 

E. 

37  52  17 

3075 

3()  23  37 

3078 

34  55    0 

3079 

33  26  25 

3080 

Pollux 

E. 

82  11  30 

3120 

80  43  45 

3123 

79  16    3 

3125 

77  48  24 

3126 

Saturn 

E. 

91     1     8 

3051 

89  31  58 

3052 

88     2  50 

3054 

86  33  44 

3055 

18 

Sun 

W. 

72  48    9 

3464 

74     9  13 

3463 

75  30  19 

3460 

7()  51  28 

! 

3456 

Pollux 

E. 

70  30  23 

3128 

69    2  47 

3.27 

67  35  10 

3125 

m    7  31 

3124   ' 

Saturn 

E. 

79    8  21 

3053 

77  39  14 

3052 

76  10    5 

3049 

74  40  53 

.%47   1 

19 

Sun 

W. 

83  38  17 

3433 

84  59  5() 

3427 

86  21  42 

3421 

87  43  35 

3413 

a  Arietis 

W. 

23  17  35 

4234 

24  25  29 

4099 

25  35  32 

3982 

26  47  29 

3883 

Pollux 

E. 

58  48  43 

311] 

57  20  47 

3108 

55  52  47 

3103 

54  24  41 

3099 

Saturn 

E. 

67  13  52 

30-36 

65  44   11 

3020 

64   14  23 

3014 

62  44  27 

3007 

Regulus 

E. 

94  21  37 

3049 

92  52  25 

3043 

91  23     6 

3037 

89  5.3  39 

3030 

20 

Sun 

W. 

94  35  19 

3369 

95  58  1 1 

3358 

97  21    15 

3348 

98  44  31 

33T6 

a  Arietis 

W. 

33    9    8 

3535 

34  28  51 

3484 

35  49  3(> 

34:{8 

37   11     9 

3396 

Pollux 

E. 

47     2  53 

3076 

45  34  14 

3071 

44     5  29 

3066 

42  36  38 

3r62  ; 

Saturn 

E. 

55  12  35 

2967 

53  41  41 

2SJ58 

52   10  3() 

2948 

50  39   18 

2938 

Kegulus 

E. 

82  24     8 

2990 

80  53  43 

2981 

79  23     6 

2970 

77  52   15 

9959 

21 

Sun 

W. 

105  44  21 

3272 

107     9     5 

3259 

108  34     5 

.3244 

109  .59  22 

1 
3230  ' 

a  Arietis 

W. 

44    9  5() 

3223 

45  35  38 

3193 

47     1  .56 

3165 

48  28  47 

31.38 

Pollux 

E. 

35  11     (> 

•3045 

33  41  49 

3044 

32  12  31 

3044 

30  43  13 

3047  , 

Saturn 

E. 

42  59  23 

28H) 

41  26  3!» 

2868 

39  53  39 

28^.5 

38  20  22 

9842  > 

Regulus 

E. 

70  14  35 

2901 

68  42  18 

28i?8 

67     9  44 

2875 

65  36  5.3 

9661 
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GREENWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

k 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction    1 

Midnight. 

of 

XV'^. 

of 

xvinb. 

of 

XXIh. 

of 

8 

of  Objoct. 

DIff. 

Diff. 

Diff. 

Diff. 

JCJPITER 

W. 

39  44  38 

2570 

41  24  14 

2576 

43    3  42 

2583 

44  4^     1 

9590 

Antares 

W. 

35  53    0 

S669 

37  30  22 

2665 

39    7  49 

2861 

40  45  21 

9660  : 

Suit 

E. 

36  20  52 

2846 

34  47  26 

9856 

33  14  11 

2865 

31  41     7 

9873 

9 

Spica 
Mars 

W. 

94  32  31 

9605 

96  11  19 

2614 

97  49  55 

2622 

99  28  20 

2631 

W. 

89  30  51 

8655 

91     8  32 

2663 

92  46    2 

2672 

94  23  20 

2661 

Jupiter 

W. 

52  57  13 

2036 

54  35  33 

2833 

56  13  43 

2641 

57  51  42 

2649 

Antares 

W. 

48  52  58 

2669 

50  30  20 

2672 

52    7  37 

2677 

53  44  48 

2683 

SCN 

E. 

2:3  58  37 

2920 

22  26  43 

2930 

20  55    2 

2940 

19  23  34 

2951 

13 

Suw 

W. 

23  23  28 

3261 

24  48  25 

3270 

26  13  H 

3281 

27  37  45 

3291 

a  Ai-ietis 

E. 

49  44    7 

3165 

48  17  16 

3189 

46  50  54 

3214 

45  25     1 

3240  , 

Aldebaran 

E. 

80    0  58 

2887 

78  28  22 

2896 

76  55  58 

2905 

75  23  46 

9016 
3366 

14 

Sun 

W. 

34  37  42 

3338 

36     1    9 

3348 

37  24  25 

3358 

38  47  30 

a  Arietis 

E. 

38  24    2 

2401 

37     I  47 

3442 

35  40  18 

3487 

34  19  39 

3536 

Aldebonin 

E. 

67  45  46 

2961 

m  14  44 

2969 

64  43  53 

2977 

63  13  12 

2985 

15 

Sun 

W. 

45  40  36 

3405 

47  2  47 

3412 

48  24  50 

3418 

49  46  46 

3494 

Aldebaran 

E. 

55  42  13 

3022 

54  12  27 

3028 

52  42  49 

3a34 

51  13  19 

3041 

Pollux 

E. 

99  50  27 

3068 

98  21  38 

3074 

96  52  57 

3060 

95  24  23 

3085 

i 

16 

Sun 

W. 

56  34  49 

3450 

57  56    9 

3454 

59  17  25 

3456 

60  38  38 

1 
3459 

Aldebaran 

E. 

43  47  28 

3065 

42  18  35 

3068 

40  49  46 

3070 

39  21     0 

3073 

Pollux 

E. 

88    3    4 

3108 

86  35    4 

3112 

85    7    9 

3115 

83  39  18 

3116 

1 

.  17 

Sun 

W. 

67  24    3 

3468 

68  45    3 

3467 

70    6    4 

3466 

71  27    6 

3465 

Aldebaran 

E. 

31  57  51 

3081 

30  29  18 

3081 

29    0  45 

3081 

27  32  12 

3080 

Pollux 

E. 

76  20  46 

3127 

74  53    9 

3128 

73  25  33 

3129 

71  57  58 

3129 

i 

Saturn 

E. 

85    4  39 

3056 

83  35  35 

3056 

82    6  31 

3055 

80  37  26 

3055 

i  ]8 

Sun 

W. 

78  12  41 

3453 

79  33  58 

3449 

80  55  19 

3445 

82  16  45 

3439 

Pollux 

E. 

64  :39  51 

3123 

6:3  12    9 

3120 

61  44  24 

3117 

60  1(J  35 

3114 

Saturn 

E. 

73  11  38 

.')043 

71  42  19 

3039 

70  12  55 

3035 

68  43  26 

3031   ! 

1 
19 

Sun 

W. 

89    5  37 

3405 

90  27  48 

3397 

91  50    8 

3388 

93  12  38 

3379' 

1 

a  Arietis 

W. 

28     1     6 

3795 

29  16  13 

3-/18 

30  32  41 

3649 

31  50  22 

3569 

' 

Pollux 

E. 

52  56  30 

309r) 

51  28  14 

3091 

49  59  53 

3086 

48  31  26 

3081  ! 

Saturn 

E. 

61    14  2:3 

3001 

59  44  1 1 

2993 

.58  13  50 

2985 

56  43  18 

2976  i 

\ 

Regiilus 

E. 

68  24    4 

3023 

86  54  20 

3015 

85  24  26 

3007 

a3  54  22 

2999 

W 

Sun 

W. 

100    8    1 

3325 

101  31  44 

3313 

102  55  41 

3300 

104  19  53' 

3286  1 

a  Arie.is 

W. 

38  33  30 

3357 

39  5()  36 

3300 

41  20  24 

3287 

42  44  51 

3254 

Pollux 

E. 

41     7  42 

3057 

39  38  40 

30.^3 

38    9  33 

3049 

36  40  21 

3047  ! 

'  Saturn 

E. 

49    7  47 

2927 

47  36    3 

2916 

4(>    4     4 

2905 

44  31  51 

2893 

Regulus 

E. 

76  21  11 

2949 

74  49  54 

2938 

73  18  23 

2926 

71  46  37 

2913 

21 

Sun 

W. 

111  24  56 

3214 

112  50  48 

3198 

114  16  59 

3183 

115  43  28 

3167  . 

a  Arietis 

W. 

49  56  11 

3111 

51  24     7 

3085 

52  52  35 

3060 

54  21  33 

3036 

Pollux 

E. 

29  13  58 

3052 

27  44  50 

3060 

26  15  52 

3073 

24  47    9 

3090 

Saturn 

E. 

36  46  48 

2828 

H5  12  56 

2814 

33  38  46 

2799 

32    4  17 

2785 

! 

Regulus 

E. 

64    3  44 

2847 

62  30  17 

2833 

60  56  32 

2818 

59  22  28 

2803 
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XVII. 


1 

GRKENWICn  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

1 

« 

h 

P.  L. 

P.  L. 

P.L. 

P.L.   ' 

^^1 

Name  and  Direction 

Noon. 

of 

in^- 

of 

VJb. 

of 

tXb. 

of 

of  Ol^eot. 

W. 

Diff. 

Diff. 

Diff. 

Diff.    j 

22     Sun 

a        1      $t 

117  10  17 

3150 

118  37  26 

3133 

120    4  55 

3117 

12l  32  44 

3009 

a  Arietis 

W. 

55  51     1 

3019 

57  20  59 

2989 

58  51  26 

2965 

60  22  22 

9943 

Aldebarnr 

w. 

2'>  23    0 

2789 

23  57  42 

2774 

25  32  44 

9758 

27    8    7 

2741 

Saturn 

E. 

30  29  29 

2770 

28  54  22 

2756 

27  18  56 

2741 

25  43  10 

9735 

Regiilu? 
Spica 

E. 

57  48    4 

2788 

5(>  13  20 

2772 

54  38  16 

2756 

5.3    2  51 

2741 

E. 

111  32    0 

2835 

109  58    4 

2808 

108  23  46 

2792 

106  49    7 

2775 

23 

Sun 

W, 

128  57  14 

3010 

130  27  14 

2992 

131  57  37 

2973 

1*3  28  2.3 

2956 

a  Ariel  is 

VV. 

68    4    4 

283o 

69  37  47 

2814 

71  11  57 

2793 

72  46  34 

9773 

Aldebarsi 

W. 

35  10  34 

•  2657 

36  48  1 1 

2640 

38  26  12 

2623 

40    4  36 

9605 

Refill  us 

E. 

45    0  23 

2658 

43  22  46 

2641 

41  44  47 

9624 

40    6  25 

9807 

Spica 
Mars 

E. 

98  50  19 

2689 

97  13  25 

2672 

95  36    7 

2655 

93  58  26 

2638 

E. 

106  22    8 

2698 

104  45  25 

2681 

103    8  19 

9663 

101  30  49 

9645 

24 

Aldebaran 

W. 

48  22  34 

2518 

50    3  22 

2501 

51  44  34 

9486 

53  26    9 

9467 

• 

Regulus 

E. 

31  48  40 

2522 

30    7  57 

2504 

28  26  50 

9488 

26  45  20 

9471 

Spica     - 

E. 

85  44    9 

3551 

84     4    6 

2534 

82  23  40 

2517 

80  42  50 

^00 

Mars 

E. 

93  17  14 

2555 

91  37  17 

2538 

89  56  56 

9520 

88  16  10 

9509 

2. 

Aldebaran 

W. 

62    0    3 

2384 

63  44     0 

2368 

65  28  20 

9353 

67  13    2 

9337 

Spica 
Mars 

E. 

72  12  57 

2420 

70  29  51 

2405 

68  46  24 

2391 

67    2  36 

2377 

E. 

79  46  15 

2417 

78    3    4 

2401 

76  19  30 

2384 

74  35  33 

2369 

Jupiter 

E. 

115  15  23 

2419 

113  32  16 

2403 

1 1 1  48  46 

2387 

110    4  53 

2371 

26 

Aldebaran 

W. 

76     1  57 

2267 

77  48  45 

2254 

79  35  52 

2241 

81  23  18 

9229 

Pollux 

W. 

32  44     1 

2419 

34  27    9 

2391 

36  10  56 

2367 

37  55  18 

9346 

Saturn 

W. 

23  28  24 

2257 

25  15  27 

2243 

27    2  51 

2229 

28  50  35 

9216 

Spica 
Mars 

E. 

58  18  42 

S313 

56  33     1 

2302 

54  47    4 

2291 

5:3    0  52 

2282 

E. 

(>5  50  20 

2296 

64    4  15 

2283 

62  17  50 

2970 

60  31     6 

9958 

Jupiter 

E. 

101   19  58 

2299 

9!)  33  57 

2383 

97  47  36 

2273 

96    0  57 

9261 

All  tares 

E. 

104  11  56 

2325 

102  26  ;^5 

2311 

100  40  50 

2298 

98  54  47 

9285 

27 

Aldebaran 

W. 

90  24  42 

2177 

92  13  44 

2168 

94     3    0 

2160 

95  52  28 

2152 

Pollux 

W. 

^Q  44  12 

2260 

48  31   11 

2217 

50  18  29 

2331 

.52    6    6 

2233 

Saturn 

W. 

37  53  38 

2163 

39  43     1 

2154 

4 1  32  38 

2145 

43  22  28 

2138 

Spica 

E. 

44    6  44 

2247 

42  19  26 

2-343 

40  32    2 

2241 

38  44  35 

2240 

Mars 

E. 

51  33    9 

2204 

49  44  47 

2195 

47  5('>  12 

9186 

46    7  24 

2179 

Jupiter 

K. 

87    3  24 

2207 

85  15    7 

2198 

83  26  37 

2190 

81  37  54 

2182 

1 

Antares 

E. 

90    0  15 

2*231 

88  12  34 

2223 

86  24  40 

2215 

84  36  35 

2208 

Iv8 

Pollux 

VV. 

61     7  58 

2179 

62  56  57 

2173 

(J4  46    5 

2168 

m  35  21 

2164 

Saturn 

W. 

52  34  16 

2107 

54  25    4 

2103 

56  15  58 

2099 

58    (J  58 

2097 

Regulus 

W. 

24  54  35 

2126 

26  44  54 

2122 

28  35  20 

2118 

30  25  52 

2115 

, 

Mars 

E. 

37    0  50 

2151 

35  11     8 

2147 

33  21  20 

2144 

31  31  28 

9142 

' 

Jupiter 

E. 

72  31  40 

2153 

70  42     1 

2148 

(>8  52  15 

2144 

67     2  23 

2141 

, 

Antares 

E. 

75  33  43 

2181 

73  44  47 

2178 

71  55  4() 

2175 

70    6  41 

2174 

211 

Pollux 

W. 

75  42  58 

2153 

77  32  37 

.  2152 

79  22  18 

2153 

81   11  56 

2154 

Saturn 

W. 

(i7  22  47 

2091 

69  14    0 

2091 

71     5  13 

2092 

72  56  24 

2094 

Regulus 

W. 

39  39  30 

2107 

41  30  19 

2107 

43  21     7 

2109 

45  11  ,53 

2110 

Jupiter 

E. 

57  52  21 

2137 

56    2  19 

2138 

54   12  18 

2140 

52  22  20 

9142 

Antares 

E. 

61     1     8 

2178 

59  12    7 

2182 

57  23  12 

9186 

55  34  24 

2191 

Digitized  by 


Google 


xvni. 


FEBRUARY,    1888. 


37 


GREENWICH  MEAN  TIME. 

^ 

LUNAB  DISTAKCEFU 

• 

28 

Nameftiid  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Dlff. 

XV»»- 

P.L. 

of 

Diff. 

xvmb. 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 

Diff. 

Sun 

W. 

123    0  55 

3083 

124  29'  27 

3064 

125  58  21 

3047 

127  27'  36 

3098 

a  Arieti!! 

W. 

61  53  46 

2920 

63  25  39 

8898 

64  58    0 

9877 

66  30  48 

sms 

Aldebaraii 

w. 

28  43  52 

2725 

30  19  59 

3708 

31  56  28 

9691 

33  iJ3  20 

8675 

Saturn 

E. 

24    7    3 

2710 

22  30  36 

3695 

20  53  49 

9679 

19  16  41 

8665  : 

Regtiliis 

E. 

51  27    5 

3794 

49  50  57 

3708 

48  14  28 

9699 

46  37  37 

Si675  1 

1 

Spica 

E. 

105  14    6 

2758 

103  38  43 

'J74I 

102    2  58 

9734 

100  26  50 

8707  j 

23 

Sun 

W. 

134  59  31 

2938 

136  31     2 

8919 

138    2  57 

9901 

139  35  15 

1 
9883  ' 

crAiietis 

W. 

74  21  37 

2753 

75  57    7 

2733 

77  a3    3 

3713 

79    9  25 

8094 

Aldebnnin 

W. 

41  43  24 

2588 

43  22  36 

3571 

45    2  11 

9553 

46  42  10 

8535 

Regiihis 

E. 

38  27  39 

2590 

36  48  30 

3573 

35    8  57 

9555 

a3  29    0 

9538 

Spicn 

E. 

92  20  22 

2620 

90  41  54 

3603 

89    3    3 

8585 

87  23  48 

8568 

Mars 

E. 

99  52  55 

3827 

98  14  37 

3609 

96  35  54 

859] 

94  56  46 

8573 

24 

Aldebnrnn 

W. 

55    8    8 

2450 

56  50  31 

9433 

58  33  18 

8417 

60  16  29 

8401 

Reguliis 

E. 

25    3  26 

2455 

23  21     9 

3439 

21  38  30 

9494 

19  55  30 

9410 

Spica 

E. 

79     1  37 

3484 

77  20     1 

3467 

75  38    2 

8458 

73  55  41 

9436 

Mars 

E. 

86  34  59 

2465 

84  53  24 

9467 

83  11  25 

9450 

81  29    2 

9433  : 

1 

25 

Aldebiran 

W. 

68  58    7 

2392 

70  43  34 

9309 

72  29  21 

9994 

74  15  29 

1 
9881 

Spica 
Mars 

E. 

65  18  28 

3363 

63  34    0 

9349 

61  49  12 

9337 

60    4    6 

9394 

E. 

72  51  14 

8354 

71    6  33 

3339 

69  21  30 

9394 

67  36    5 

9310 

Jupiter 

E. 

108  20  37 

3350 

106  35  59 

9341 

104  50  59 

9397 

103    5  39 

9313 

2G 

Aldebaran 

W. 

83  11     2 

8318 

84  59    3 

3906 

86  47  21 

9196 

88  .35  54 

9186 

Pollux 

VV. 

39  40  11 

2326 

41  25  32 

9308 

43  11  20 

9290 

44  57  34 

9974 

Saturn 

W. 

30  38  38 

9304 

32  26  59 

9193 

34  15  37 

9183 

36    4  30 

9173 

Spica 
Mars 

E. 

51  14  26 

2273 

49  27  47 

9965 

47  40  56 

9358 

45  5.3  54 

1 
9959 

E. 

58  44    4 

2345 

56  56  44 

9335 

55    9    8 

9234 

53  21  16 

9914 

Jupiter 

E. 

94  14    0 

2249 

92  26  45 

3238 

90  39  14 

9337 

88  51  27 

9916  j 

Aiitares 

E. 

97    8  26 

2273 

95  21  47 

2962 

93  34  52 

9851 

91  47  41 

9941  1 

1 

27 

Aldebarnn 

VV. 

97  42    8 

2145 

99  31  59 

2138 

101  22    0 

9139 

103  12  10 

9197 

Pollux 

W. 

53  51     0 

2212 

55  42    9 

2909 

57  30  33 

9194 

59  19  10 

9186 

Saturn 

W. 

45  12  29 

2131 

47    2  41 

9124 

48  53    4 

9118 

50  43  36 

9113 

Spica 

E. 

36  57    7 

2341 

35    9  40 

9943 

33  22  16 

9347 

31  34  58 

9954  1 

Mars 

E. 

44  18  25 

3172 

42  29  15 

3165 

40  39  55 

9159 

38  50  26 

9155 

Jupiter 

E. 

79  48  59 

2174 

77  59  53 

3168 

76  10  37 

9163 

74  21   12 

9157 

AiitarcK 

E. 

82  48  19 

8301 

80  59  53 

3194 

79  11  17 

9189 

77  22  33 

9185 

28 

Pollux 

W. 

68  24  43 

3160 

70  14  11 

8157 

72    3  44 

9155 

73  53  20 

9153 

Saturn 

W. 

59  58    2 

3094 

61  49  10 

3093 

63  40  21 

9091 

65  31  34 

9091 

RegnluH 

W. 

32  16  2*) 

3113 

34    7  10 

3109 

35  57  55 

9108 

37  48  42 

9107 

Mars 

E. 

29  41  .'« 

2141 

27  51  37 

3141 

26     1  41 

9143 

24  11  46 

9144 

Jupiter 

E. 

65  12  27 

3139 

6:3  22  28 

3138 

61  32  27 

3137 

59  42  24 

9137 

Antsires 

E. 

68  17  34 

2173 

f)6  28  26 

3173 

64  39  18 

8174 

62  50  12 

9176 

29 

Pollux 

W. 

83     1  33 

3156 

84  51     7 

3158 

8()  40  38 

3161 

88  30    4 

9165 

Saturn 

W. 

74  47  32 

2096        76  38  37 

2099 

78  29  37 

3103 

80  20  32 

3107 

Regul  U8 

W. 

47    2  37 

2113      48  53  17 

3115 

50  43  5.3 

3118 

52  34  25 

3131 

' 

Jupiter 

K. 

50  32  25 

3145       48  42  34 

3149 

46  52  49 

8153 

45    3  10 

3158 

Antares 

E. 

53  45  43 

3197]      51    57    11 

2304 

50    8  50 

3314 

48  20  43 

9333 

'  . 

1 



' 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

1 

1 

•s 
p 

9 

■s 
•s 

1 

1 

2 
3 

Sidereal 

Time  of 

Semi- 

(liameti-r 
F^iHsiiig 

Meridian. 

Bquutioii  of 

Time, 

tol>e 

Added  to 

Apparent 

Time. 

Diff.  for 
1  Hoar. 

Apparent 
Right  Asconsion. 

Diff.  for 
1  Hour. 

Apparent 
]>o«'linaiioii. 

Diff.  foi 
I  Hour. 

Soiui- 
diameter. 

16  lO'.'tiS 
16  10  00 
16     9.74 

Thur. 

Frid. 

Sat. 

li      ni        fl 

22  51   19.75 
22  55     3.75 

22  58  47.28 

9.344 
9.3<34 
9.305 

S.    7°  17  48.8 
6  54  54.1 
6  31  53.5 

+57.15 
57.40 
57.64 

65*38 
65.31 
65.21 

m        8 

12  24.98 
12   12.45 
11  59.46 

R 

0.51 1  ! 

0.531 

0.550 

SUN. 

Mon. 

Tues. 

4 
5 
6 

23     2  30.36 
23     0   13.03 
23     9  55.30 

9.287 
9.270 
9.253 

6     8  47.3 
5  45  36.1 
5  22  20.1 

+57.86 
58.07 
58.26 

16 
16 
16 

9.49 
9.23 

8.97 

65.17 
65.11 
65.05 

11  46.03 
11   32.18 
11    17.94 

0..')6H 
(^..5^.') 
0.601 

Wed. 
Thur. 
Frid. 

7 
8 
9 

23  13  37.18 
23  17   J  8.70 
23  20  59.87 

9.237 
9.222 

9.208 

4  58  59.7 
4  35  35.4 
4  12     7.6 

+58.43 
58.59 
58.73 

16 
16 
16 

8.70 

8.44 
8.17 

65.00 
64  94 
64.89 

1 1     3.30 
10  48.30 
10  32.97 

0.617  , 
0.632  1 
0.646 

Sat. 

SUN 

Mon. 

10 
11 
12 

23  24  40.71 
23  28  21.23 
23  32     1.46 

9.195 
9.182 
9.170 

3  48  36.5 
3  25     2.6 
3     1  26.2 

+58.85 
58.96 
59.05 

16 
16 
16 

7.91 
7.64 
7.38 

64.84 
64.80 
64.75 

10  17.31 

10     1.31 

9  45.02 

0.659  , 
0.672  i 
0.684 

Tues. 
Wed. 
Thur. 

13 
14 
15 

23  35  41.41 
23  39  21.09 
23  43     0.52 

9.159 
9.148 
9.130 

2  37  47.8 
2   14     7.7 
1  50  26.5 

+59.13 
59.19 
59.24 

16 
16 
16 

7.11 
6.85 
6.58 

64.71 
64.67 
64.64 

9  28.46 
9  11.64 
8  54.57 

0.695  ! 
0.706  1 
0.715  ! 

Frid. 
Sat. 

SUN. 

16 
17 
18 

23  46  39.72 
23  50  18.71 
23  53  57.51 

9.130 
9.I2I 
9.113 

1  26  41.5 
1     3     2.0 
0  39   19.3 

+59.27 
59.28 
59.27 

16 
16 
16 

6.31 
6.04 

5.78 

64.61 
64.58 
64.56 

8  37.27 
8   19.75 
8     2.05 

0.724 
0.733 
0.741 

Mon. 
Tues. 
Wed. 

19 
20 
21 

23  57  36.13 
0     1   14.59 
0     4  52.91 

9.10<) 
9.100 
9.094 

S.    0  15  36.9 

N.  0     8     4.8 

0  31  45.4 

+59.25 
59.22 
59.17 

16 
16 
16 

5.51 
5.24 
4.97 

64.54 
64.52 
64.50 

7  44.17 
7  26.12 
7     7.94 

0.748  1 
0.754 

0.760 

1 

Thur. 

Frid. 

Sat. 

22 
23 
24 

0     8  31.12 
0   12     9.24 
0  15  47.80 

9.000 
9.087 
9.085 

0  55  21.7 

1  19     2.3 

1  42  37.8 

+59.11 

59.03 
58.93 

16 
16 
16 

4.70 
4.43 
4.16 

64.49 
64.48 
64.47 

6  49.65 
6  31.28 
6  12.83 

1 
0.764 
0.767 
0.769  1 

SUN 

Mon. 

Tues. 

25 
26 
27 

0  19  25.31 
0  23     3.29 
0  26  41.27 

9.0S3 

9.083 
9.083 

2     6  10.8 
2  29  41.0 
2  53     8.1 

+58.82 
58.70 
5^.56 

16 
16 
16 

3.89 
3.62 
3.34 

64,47 
64.47 
64.47 

5  54.32 
5  35  79 
5  17.27 

0.771  ' 
0.771  1 
0.771  ; 

Wed. 
Thur. 
Frid. 
Sat. 

28 
29 
30 
31 

0  30  19.27 
0  33  57.32 
0  37  35.44 
0  41   13.66 

9.085 
9.087 
9.090 
9.094 

3  16  31.8 

3  39  51.6 

4  3     7.4 

4  26   18.8 

+58.41 
58.25 
58.07 

57.88 

16 
16 
16 

3.06 

2.78 
2.50 
2.22 

64.47 
64.48 
64.49 
64.51 

4  58.78 
4  40.34 
4  21.96 
4     3.67 

1 
0.769 

0.767  : 

0.764 

0.760 

SUN 

32 

0  44  51  99 

9.100 

N.  4  49  25.4 

+57.67 

16     1.94 

tract  in p  0M8 
utes  that  aoui 

64.52 

from  the 
h  doclinat 

3  45.50 

sidereal  time, 
iuns  arc  docre 

0.754  ' 

i 

wing  J        j 

Notb.- 

Tho 
The 
nort 

moan  tirat*  of  Rorai< 
sign  4-  pretixed  to 
ti  declinntions,  incri 

iia  meter  ] 
the  hour 
3aain«. 

)aasing  may  bo  fou 
ly  change  of  doclina 

id  by  Rnb 
Ltiuu  indie 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

I 

1 

O 

1 

1 
1 

1 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
1  Hoar. 

Sidereal 

Time, 

or 

RiKht  Ascension 

of 

Mean  Snu. 

Apparent 
Right  Ascension. 

Dlir.  for 
I  Hour. 

Apparent 
Declination. 

Difll  for 
1  Hour. 

Thur. 

1 

h      m       8 

22  51   17.82 

8 

9.345 

S.     7  18     d;7 

+57.16 

m       s 

12  25.07 

0.51 1 

h      m        8         1 

22  38  52.75  | 

Frid. 

2 

22  55     1.85 

9.325 

6  55     5.8 

57.41 

12  12.55 

0.531 

22  42  49.30  ; 

Sat. 

3 

22  58  45.42 

9.306 

6  32     5.0 

57.65 

11   59.56 

0.550 

22  46  45.86  | 

sew. 

4 

23     2  28.54 

9.288 

6     8  58  7 

+57.67 

11  46.13 

0.568 

22  50  42.41 

Mod. 

5 

23     6   11.25 

9.271 

5  45  47.3 

58.08 

11  32.29 

0.585 

22  54  38.96  . 

Tues. 

6 

23     9  53.56 

9.255 

5  22  31.1 

58.27 

11   18.05 

0.601 

22  58  35.51 

Wed. 

7 

23   13  35.48 

9.239 

4  59   10.5 

+58.44 

11     3.41 

0.617 

23     2  32.07  1 

Thur. 

8 

23   17   17.04 

9.224 

4  35  46.0 

58.60 

10  48.42 

0.632 

23     6  28.62 

Frid. 

9 

23  20  58.25 

9.210 

4  12  17.9 

58.74 

10  33.08 

0.646 

23  10  25.17 

Sat. 

10 

23  24  39.13 

9.197 

3  48  46.6 

+58.86 

10  17.41 

0.659 

23  14  21.72  ' 

SUN. 

11 

23  28  19,69 

9.184 

3  25  12.4 

58.97 

10     1.41 

0.672 

23  18  18.28 

Mon. 

12 

23  31  59.96 

9.172 

3     1  35.8 

59.06 

9  45.13 

0.684 

23  22  14.83 

Tues. 

13 

23  35  39.95 

9.161 

2  37  57.1 

+59.14 

9  28.57 

0.695 

23  26  11.38 

Wed. 

14 

23  39  19.68 

9.150 

2  14   16.8 

59.20 

9   11.75 

0.706 

23  30    7.93 

Thur. 

15 

23  42  59.16 

9.141 

1  50  35.3 

59.25 

8  54.68 

0.715 

23  34    4.48 

Fiid. 

16 

23  46  38.41 

9.132 

1  26  53.0 

+59.28 

8  37.38 

0.724 

23  38     1.03  ; 

Sat. 

17 

23  50  17.44 

9.123 

1     3  10.2 

59.29 

8  19.85 

0.733 

23  41  57.59 

SUN. 

18 

23  53  56.28 

9.115 

0  39  27.2 

59.28 

8     2.14 

0.741 

23  45  54.14 

1 

Mon. 

19 

23  57  34  95 

9.108 

S.     0  15  44.5 

+59.26 

7  44.26 

0.748 

23  49  50.69 

Tues. 

20 

0     1   13.46 

9.102 

N.    0    7  57  5 

59.23 

7  26.22 

0.754 

23  53  47.24 

Wed. 

21 

0     4  51.83 

9.096 

0  31  38.4 

59.18 

7     8.03 

0.760 

23  57  43.80  i 

Thur. 

22 

0     8  30.09 

9.092 

0  55  18.0 

+59.12 

6  49.74 

0.764 

0     1  40.35 

Frid. 

23 

0  12     8.26 

9.089 

1   18  55.9 

59.04 

6  31.36 

0.767 

0     5  36.90 

Sat. 

24 

0  15  46.36 

9.087 

1  42  31.7 

58.94 

6  12.91 

0.769 

0     9  33.45  : 

'  SUN. 

25 

0  19  24.41 

9.085 

2     6     5.0 

+58.83 

5  54.40 

0.771 

0  13  30.01 

Mon. 

26 

0  23     2.43 

9.085 

2  29  35.5 

58.71 

5  35.87 

0.771 

0  17  26.56 

Tues. 

27 

0  26  40.46 

9.085 

2  53     2.9 

58.57 

5  17.35 

0.771 

0  21  23.11 

Wed. 

28 

0  30   18.51 

9.087 

3  16  26.9 

+58.42 

4  58.85 

0.769 

0  25  19.66  i 

Thur. 

29 

0  33  56.61 

9.089 

3  39  47.1 

58.26 

4  40.40 

0.767 

0  29  16.21 

Frid. 

30 

0  37  34.78 

9.092 

4     3     3.2 

58.08 

4  22.02 

0.764 

0  33  12.76 

Sal. 

31 

0  41    13  04 

9.09(5 

4  26  14.9 

57.89 

4     3.72 

0.760 

0  37     9.32 

SUN. 

32 

0  44  51.12 

9.102 

N     4  49  21.8 

+57.68 

3  45.55 

0.754 

0  41     5.87 

Diff.  for  1  hour,     i 
-t.9-.8565. 
(Table  lU.)        1 

•   Note.- 

The 
The 
ared 

»emidianicU-r  for  mi 
sijsn  +  prefixed  to  t\ 
ecreaaing;  north  di 

an  noou  ii 
[lo  hmnly 
cliu:iti«niH 

lay  bo  .issnniod  thea 
■han.irt'  of  dt'oliuatioi 
,  inc.rea8infr. 

ime  ii8  th 
indiiMt'*« 

It  for  apparent  D 
that  south  docli 

oon. 
nations 
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AT  GREENWICH  MEAN  NOON. 

- 

1 

1 

THE  SUN'S 

Logarithm 

5 

• 

TKUB  LONGITUDE. 

of  the 

€ 

Radius  Vector 

Mean  Time 

V4 

<M 

I) iff.  for 

r      A    T^  Y^V^YT  f  "kTH 

of  the 

Diff.  for 

of 

& 

& 

1  Hour. 

LATITUDE. 

Earth. 

1  Hour. 

Sidereal  Noon. 

« 

n 

X 

A' 

O           1             It 

/          n 

„ 

„ 

h      m       B 

1 

61 

341  23     9.9 

23   14.7 

!50.:^2 

-f  0.55 

9.9962904 

+46.5 

1  20  53.96 

2 

62 

342  23  16.8 

23  21.5 

150.25 

0.57 

9.9964029 

47.1 

1   16  58.05 

3 

63 

343  23  22.1 

23  26.7 

150.18 

0.55 

9.9965168 

47.7 

1   13     2.14 

4 

64 

344  23  25.8 

23  30.3 

150.12 

-f  0.51 

9.9966320 

+48.2 

1     9     6.23 

5 

65 

345  23  28  0 

23  32.4 

150.05 

0.43 

9.9967483 

48.7 

1     5  10,33 

6 

66 

346  23  28.5 

23  32.8 

149.98 

0.34 

9.9968656 

49.0 

1      1    14.42 

7 

67 

347  23  27.4 

23  31.6 

149.91 

+  0.23 

9.9969S36 

+49.3 

0  57   18.51 

8 

68 

348  23  24.6 

23  28.7 

140,85 

+  0.10 

9.9971022 

49.5 

0  53  22.61 

9 

1 

69 

349  23  20.2 

23  24.2 

140.78 

-  0.05 

9.9972212 

49.6 

0  49  26.71 

1  10 

70 

350  23  14.1 

23  18.0 

149.71 

-  0.18 

9.9973404 

+49.7 

0  45  30.80 

11 

71 

351  23     6.1 

23   10.0 

149.63 

0.31 

9.9974598 

49.8 

0  41  34.89  , 

12 

72 

352  22  56.2 

23     0.0 

149.55 

0.43 

9.9975794 

49.9 

0  37  38.98 

1 

Il3 

73 

353  22  44.3 

22  48.0 

149.47 

-  0.53 

9.9976991 

+49.9 

0  33  43  08 

!  14 

74 

354  ^2  30.4 

22  34.0 

149.38 

0.60 

9.9978188 

49.9 

0  29  47.17 

!  IS 

75 

355  22  14.5 

22  18.0 

149.29 

0.65 

9.9979385 

49.9 

0  25  51.26  ' 

1 

^  16 

76 

356  21  56.4 

21  59.9 

149.19 

-0.66 

9.9980583 

+49.9 

! 
0  21  55.35 

'  17 

77 

357  21  36.1 

21  39.5 

149.10 

0.65 

9.9981782 

50.0 

0  17  59.45 

1  18 

78 

358  21   13.5 

21   16.8 

149.01 

0.60 

9.9982982 

50.1 

0  14     3.54 

19 

79 

359  20  48.6 

20  51.8 

148.92 

-  0.52 

9.9984183 

+50.2 

0  10     7.63  , 

20 

80 

0  20  21.4 

20  24.5 

148.82 

0.42 

9.9985387 

50.3 

0     6   11.73  , 

21 

81 

I   19  51.8 

19  54.9 

148.73 

0.31 

9.9986595 

50.5 

C    0      2   15  .  83; 
?2,3    58   19.925 

22 

82 

2  19  19.9 

19  22.9 

148.63 

-  0.19 

9.9967809 

+50.7 

23  54  24.01 

23 

.83 

3  18  45.8 

18  48.7 

148.54 

-0.06 

9.9989029 

51.0 

23  50  28.11 

l24 

84 

4  18     9.5 

18  12.3 

148.44 

-f  0.07 

9.9990255 

51.2 

23  46  32.21 

1  25 

85 

5  17  30.9 

17  33.6 

148.35 

+  0.18 

9.9991488 

+51.5 

23  42  36.30 

l26 

86 

6  16  50.1 

16  52.7 

148.25 

0.29 

9.9992728 

51.8 

23  38  40.39 

127 

1 

87 

7  16     7.1 

16     9.7 

148.16 

0.36 

9.9993975 

52.1 

23  34  44.48 

■  28 

88 

8  15  22.1 

15  24.6 

148.08 

+  0.42 

9.9995230 

+52.4 

23  30  48.58 

29 

89 

9  14  35.1 

14  37.5 

148.00 

0.45 

9.9996492 

52.7 

23  26  52.67 

30 

90 

10  13  46.3 

13  48.6 

147.92 

0.45 

9.9997759 

.'>2.9 

23  22  56.76 

31 

1 

91 

11   12  55.5 

12  57.7 

147.84 

0.41 

9.9999031 

53.1 

23  19     0.86 

i  32 

92 

12  12     2.8 

12     4.9 

147.77 

+  0.34 

0.0000307 

+53.2 

23  15     4.96 

1 
Non 

Ir— Tho 

numbers  in  oolaran 

X  correspond 

to  the  Ire 

le  equinox  of  the  date;  in  colur 

unA',  to 

Dlff.  for  1  Hour,    i 
—  9«.a296.        ' 
(Table  n.) 

the 

mean  equinox  of  Ja 

auary  (H.O. 
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GREENWICH  MEAN  TIME. 

5 

THE  MOON'S 

1 
1 

o 

1 

SEMIDIAMETER, 

HORIZONTAl 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

U.ff.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hour. 

Meridian  of 
(ireeuwich. 

Diff.    for 
1  Hour. 

Noun. 

1 

2 
3 

16  28.0 
16  23.4 
16  16.2 

16  26.' 1 
16  20.1 
16  11.9 

60  19.'3 
60     2.4 
59  36.0 

-o'.'45 
0  i)'2 

60'  12.3 
59  50.2 
59  20.3 

-o!'70 
1.10 
1.36 

h       m 

15  25.3 

16  19.3 

17  14.2 

ni 

2.24 
2.27 
2.31 

<l 
18.5 

19.5 
20.5  ; 

4 
5 

■■    6 

16     7.4 
15  57.7 
15  47.9 

16    2  6 
15  52.8 
15  43,0 

59     3.5 
58  28.1 
57  52.0 

-1.43 
1.50 
1.49 

58  46.0 
58  10.0 
57  34.2 

-1.48 
1.50 
1.47 

18  9.9 

19  5.8 

20  1.2 

2.33 
2.32 
2.28 

21.5 

22.5 ; 

23.5 

7 
8 
9 

15  38.3 
15  29.2 
15  20.7 

15  33.7 
15  24.9 
15  16.7 

57   16.8 
56  43.5 
56   12.3 

-1.4:^ 
1.35 
1.25 

56  59.9 
56  27.6 
55  57.6 

•1.39 
1.30 
1.20 

20  55.1 

21  46.9 

22  36.2 

2.21 
2.11 
2.00 

24.5 
25  5 

26.5 

10 
11 
12 

15  12.9 
15     5.7 
14  59.2 

15     9.2 
15     2.4 
14  56.3 

55  43.4 
55  17.0 
54  53.3 

-L15 

1.05 
0.92 

55  29.9 
55     4.8 
54  42.7 

-1.10 
0.99 
0.85 

23  23.1 

6 
0    7.9 

1.91 
1.83 

"27.5 
28.5 
29.5 

13 
14 
15 

14  53.7 
14  49.3 
14  46.4 

14  51.3 
14  47  6 
14  45.5 

54  33.0 
54  16.9 
54     6.0 

^0.77 
0.57 
0.33 

54  24.3 
54  10.7 
54     2.9 

-0.67 

0.45 

-0.18 

0  51.1 

1  33.4 

2  15.5 

1.78 
J. 75 
1.76 

0.2 
1.2 
2.2 

16 

17 
18 

14  45.2 
14  46.1 
14  49.3 

14  45.3 
14  47.4 
14  52.0 

54     1.6 
54     4.9 
54  17.0 

-0.03 

+0.32 

0.70 

54     2.2 
54     9  8 
54  26.6 

+0.U 
0.50 
0.90 

2  57.9 

3  41.4 

4  26.4 

J. 79 
1.65 
1.91 

3.2 
4.2 
5.2 

19 
20 
21 

14  55.2 

15  3.7 
15  14.9 

14  59.1 

15  9.0 
15  21.3 

54  38.6 

55  9.9 
55  50.7 

+  1.10 
1.51 

1.88 

54  53.0 

55  29.2 

56  14.4 

+  1.31 
1.70 
2.05 

5  13.3 

6  2.3 
6  53.3 

2.00 
2.09 
2.16 

6.2! 

7.2 

8.2, 

i  22 
23 
24 

15  28.2 
15  43.2 
15  58.9 

15  35.6 

15  51.0 

16  6.5 

56  39.8 

57  34.8 

58  32.3 

+2.18 
2.37 
2.38 

57  6.7 

58  3.5 

59  0.5 

+2.29 
2  40 
2.30 

7  46.0 

8  39.7 

9  33.9 

2.22 
2.25 
2.26 

9.2 
10.2 
11.2 

25 
26 
27 

16  13.9 
16  26.8 
16  36.2 

16  20.7 
16  32.0 
16  39.2 

59  27.5 

60  15.0 
60  49.6 

+2.17 
1.74 
1.10 

59  52.5 

60  34.2 

61  0.6 

+  1.98 

1.44 

+0.73 

10  28.2 

11  22.4 

12  16.8 

2.26 
2.26 
2.27 

12.2 
13.2 
14.2 

28 

29 

i  30 

31 

16  41.0 
16  40.7 
16  35.5 
16  26.4 

16  41.5 
16  38.7 
16  31.4 
16  20.7 

61     7.1 
61     5.9 
60  47.0 
60  13.4 

+0.35 

-0.43 

1.12 

I.C3 

61     8.9 
60  58.5 
60  31.7 
59  52.6 

-0.05 
0.79 
1.40 
1.81 

13  11.6 

14  7.4 

15  4.1 

16  1.7 

2.:^0 

2.34 
2.39 
2.41 

15.2 
16.2 
17.2  ! 
18.2 

32 

16  14.5 

16     8.0 

59  29.9 

-1.94 

59     6.0 

-2.02 

16  59.5 

2.40 

19.2  i 

1 
1 
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1 

TFK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoensioii. 

Difffor 
1  Minute, 

Declination. 

Diff.  for 
1  Minute. 

Hour. 

Right  Ascension. 

Diff.  for 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 

TH 

UESDi 

\Y  1. 

SATURDAY  3. 

b       Dl        8 

B 

S.  4    9  55.3 

1$ 

h    m      8 

8 

^      9      '      "^ 

It        1 

0 

13  30  57.55 

2.3101 

13.664 

0 

15  2-2  53.38 

2.:3612 

S.13  19  13.7 

9.743    1 

1 

13  33  1(5.17 

8.3106 

4  22  34.3 

12.634 

1 

15  25  15.10 

2.3636 

13  28  55.6 

9.653    , 

2 

13  35  34.82 

2,311Q 

4  35  11.4 

12.603 

2 

15  27  36.90 

2.3640 

13  38  32.1 

9.562 

3 

13  37  53.51 

2.3117 

4  47  46.6 

12.570 

3 

15  29  58.78 

2.3654 

13  48    3.1 

9.471    1 

4 

13  40  12.23 

2.3123 

5    0  19.8 

12.536 

4 

15  32  20.75 

2.:»68 

13  57  28.6 

9.379 

5 

13  42  30.99 

2.3129 

5  12  50.9 

12.500 

5 

15  34  42.80 

2.36^ 

14     6  48.(5 

9.2lr6 

1     ^ 

13  44  49.78 

2.3135 

5  25  19.8 

12.463 

<) 

15  37     4.93 

2.3606 

14  1(5    2.9 

9.191 

7 

13  47     8.G1 

2.3142 

5  37  4(5.5 

12.425 

7 

15  :i9  27.15 

3.3710 

14  25  11.5 

9.096 

8 

13  49  27.49 

2.3150 

5  50  10.8 

12.385 

8 

15  41  49.45 

3.3723 

14  34   14.4 

9.000 

1     9 

13  51  4(>.41 

2.3157 

6    2  32.7 

12.344 

9 

15  44  11.83 

2.3737 

14  43  11.5 

8.902    I 

10 

13  51     5.37 

2.3164 

6  14  52.1 

12.302 

10 

15  46  34.29 

8.3750 

14  52    2.7 

8.804    1 

11 

13  5()  24.38 

2.3172 

6  27    8.9 

12.257 

11 

15  48  5(5.83 

2.3763 

15    0  48.0 

8.706    , 

12 

13  58  43.44 

2,3181 

6  39  22.J) 

12.211 

12 

15  51   19.45 

2.3777 

15    9  27.4 

8.607 

13 

14     1     2.55 

2.3189 

6  51  34.2 

12.165 

13 

15  53  42.15 

8.3790 

15  18    0.8 

8.506 

14 

14     3  21.71 

2.3198 

7    3  42.7 

12.117 

14 

15  56    4.93 

2.3802 

15  26  28.1 

8.403    \ 

15 

14     5  40.92 

8.3207 

7  15  48.2 

12.067 

15 

15  58  27.78 

2.3815 

15  34  4!».2 

8.301 

16 

14    8    0.19 

8.3217 

7  27  .50.7 

18.017 

16 

16    0  50.71 

3.3828 

15  43    4.2 

8.198   1 

17 

14   10  19..52 

2.3206 

7  39  50.2 

11.965 

17 

16    3  13.72 

2.3841 

15  51    13.0 

8.094    > 

18 

14  12  38.90 

2.3235 

7  51  46.5 

11.912 

18 

16    5  3(5.80 

3.3853 

15  59  15.5 

7.989    , 

19 

14   14  58.34 

2.3246 

8    3  39.6 

11.857 

19 

16    7  59.95 

8.3865 

\6    7  11.7 

1 
7.884 

20 

14   17  17.85 

2.3257 

8  15  29.4 

11.801 

20 

16  10  23.18 

3  3877 

16  15     1.6 

7.778    ' 

21 

14   19  37.42 

2.3267 

8  27  15.7 

11.742 

21 

16  12  4(5.48 

8.38^9 

16  22  45.1 

7.671    1 

22 

14  21  57.05 

8.3277 

8  38  58.5 

11.684 

22 

16  15    9,85 

8..3900 

16  30  22.1 

7.562 

23 

14  24  1().75 

3.3888 

RIDAl 

S.  8  50  37.8 
iT  2. 

11.626 

23 

16  17  33.28 
SI 

3.3911 

JNDA^ 

S.  16  37  52.6 

7.456 

0 

14  2(5  36.51 

8.3299 

S.  9    2  13.6 

11J^66 

0 

16  19  56.78 

3.3928 

S.16  45  16.7 

7.347   1 

1 

14  28  56.34 

3.3311 

9  13  45.6 

11.502 

1 

16  22  20.35 

8.39.33 

16  52  34.2 

7.236    I 

1     2 

14  31   1(5.24 

3.3322 

9  25  13.8 

11.438 

2 

16  24  43.98 

3.3943 

16  59  45.0 

7.135 

3 

14  33  36.21 

2.3334 

9  36  38.2 

11.373 

3 

16  27    7.(57 

3.3953 

17     6  49.2 

7.014 

4 

14  35  5(5.25 

8.3346 

9  47  58.6 

11.307 

4 

16  29  31.42 

8.3963 

17  13  46.7 

6.903    . 

5 

14  38  1().36 

2.3.T58 

9  59  15.0 

11.240 

5 

16  31  55.23 

3.3973 

17  20  37.5 

6.791 

,     6 

14  40  36.55 

8.3371 

10  10  27.4 

11.172 

6 

16  34   19.10 

2.39^<2 

17  27  21.6 

6.678 

1     7 

14  42  56.81 

2.338:} 

10  21  35.(5 

11.102 

7 

16  36  43.02 

8.3991 

17  3:^  58.9 

6.564    , 

i     8 

14  45  17.15 

2.3396 

10  32  39.6 

11.031 

8 

1(5  39    6.99 

2.4000 

17  40  29.3 

6.449 

9 

14  47  37.56 

2.3408 

10  43  39.3 

10.959 

9 

16  41  31.02 

2.4009 

17  46  52.8 

6.334    ' 

'    10 

14  49  58.05 

2.3421 

10  54  34.7 

10.886 

10 

16  43  55.10 

2.4017 

17  53    9.4 

6.319 

11 

14  52  18.(52 

2.3434 

11     5  2.5.6 

10.811 

11 

16  46  19.22 

2.4024 

17  59  19.1 

6.103 

12 

14  54  39.2(> 

2.3  H7 

11    16  12.0 

10.736 

12 

16  48  43.38 

2.4031 

18     5  21.8 

5.9b7 

13 

14  5<5  5!).98 

2.3161 

1 1  26  53.9 

10.659 

13 

16  51     7.59 

2.io:i8 

18  11   17.5 

5.870 

14 

14  59  20.79 

2.3475 

11  37  31.1 

10..'^i8I 

14 

16  53  31.84 

2.4044 

18  17    (5.2 

5.753 

15 

15     1   41.68 

2.:i488 

11   48     3.6 

10.502 

15 

16  55  5(5.12 

2.4050 

18  22  47.9 

5.636 

16 

15     4     2.65 

Q,:mi 

11   58  31.3 

10.423 

16 

16  58  20.44 

2.4036 

18  28  22.5 

5.517 

i    17 

15    6  23.70 

2.3515 

12     8  54.2 

10.341 

17 

17    0  44.79 

3.4068 

18  33  49.9 

5.397 

18 

15     8  44.83 

2.3:V,>y 

12  VJ  12.2 

in.2o9 

18 

17    3    9.18 

2.4066 

18  39  10.2 

5.278 

19 

15  11     (>.05 

2.3543 

12  29  25.3 

10.176 

19 

17     5  33..59 

2.4070 

18  44  23.3 

5.159 

20 

15  13  27.35 

2.:J557 

12  39  33.3 

10.091 

20 

17    7  58.02 

2.4074 

18  49  29.3 

5.040 

21 

15   15  48.73 

o.3.=->7I 

12  49  3(5.2 

10.005 

21 

17  10  22.48 

2.4078 

18  54  28.1 

4.919 

22 

15   18   10.20 

2.3.')>^5 

12  59  33.9 

9.918 

22 

17  12  4(5.96 

2.4081 

18  59  19.6 

4.798 

23 

15  20  31.75 

2  3508 

13     9  2(5.4 

y.832 

23 

17  15  11.45 

2.4083 

19     4     3.9 

4.677    ' 

21 

15  22  53.38 

2.3612 

S.13  19  13.7 

9.743 

24 

17  17  35.95 

8.4085 

S.  19    8  40.9 

4.556   ' 
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^ 

QREENWICU 

MEA]^  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AacenBioD. 

Diffifor 
1  Minute. 

DccUnalion. 

Diff.  for 
1  Miuute. 

Hour. 

Right  ABcensiOD. 

Did:  for 
1  Minute. 

Dedication. 

i 
DiflF.for 
1  Minute. 

M 

ONDA 

Y  5. 

WEDNESDAY  7. 

h     m      8 

8 

O           /         // 

// 

h     in      8 

8 

o          /         // 

// 

0 

17  17  35.95 

2.40«i 

S.19    8  4a9 

4.556 

0 

19  12  25.18 

9.35^0 

S.20  25  20.0 

1.332 

1 

17  20    0.47 

9.4087 

19  13   10.6 

4.434 

1 

19  14  46..35 

2.0JI5 

20  23  5<).6 

1.448 

2 

17  22  24.99 

3.4088 

19  17  3.3.0 

4.312 

2 

19  17     7..36 

2.3489 

20  22  26.2 

1.565 

3 

17  24  49.52 

2.4088 

19  21  48.1 

4.191 

3 

19  19  28.22 

2.3463 

20  20  4S,S 

1.682 

4 

17  27  14.05 

2.4088 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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<£   Perigee  .    . 

.    .    . 

.    28    10.5 

21 

15  .54  24.42 

9.4669 

15  31  44.9 

8.842 

22 

15  .56  .52.43 

9.4673 

15  40  32.1 

8.730 

23 

15  59  20.50 

9.4664 

15  49  12.5 

8.617 

24 
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P.  L. 
of 
Dlff. 

1 

Saturn 

W. 

82  11' 21 

9111 

84    2    4 

9115 

O          1        It 

85  52  40 

9190 

87  43    8 

9196 

Reguliis 

W. 

54  24  52 

9196 

56  15  12 

9130 

58    5  25 

9135 

59  55  30 

9141 

Jupiter 

E. 

43  13  31) 

9163 

41  24  16 

9169 

39  35    2 

9176 

37  45  58 

9184 

1 

ADtares 

E. 

46  32  50 

9933 

44  45  12 

9945 

42  57  52 

9959 

41   10  52 

9274 

' 

Venus 

E. 

105  10     1 

9499 

ia3  28  46 

9504 

101  47  39 

9511 

100    6  41 

d517 

2  !  ReRiilus 

W. 

69    3  33 

9175 

70  52  38 

9183 

72  41  31 

9199 

74  30  11 

9000 

a  Aqiiiloe 

E. 

81  16  38 

9748 

79  41     2 

9763 

78    5  45 

9778 

76  30  48 

9795 

Venus 

E. 

91  44  11 

9554 

90    4  13 

9563 

88  24  27 

9579 

86  44  53 

9581 

i 
1 

Sun 

E. 

124  55  39 

9491 

123  14  13 

9489 

121  32  58 

9507 

119  51  55 

9517  . 

3 

Regulus 
Spica 

W. 

83  30  13 

9947 

85  17  31 

9957 

87    4  34 

•9966 

88  51  23 

9277 

W. 

30  19  53 

9370 

32    4  11 

9368 

33  48  31 

9368 

35  32  51 

9370 

Mars 

W. 

21  40    0 

9977 

23  26  34 

9989 

25  13    0 

9989 

26  59  16 

2996 

a  Aquilce 

E. 

68  42  29 

9908 

67  10  20 

9935 

65  38  46 

9965 

64     7  50 

2997 

Venus 

E. 

78  30  25 

9639 

76  52  14 

9643 

75  14  18 

9654 

73  36  36 

9666 

Sun 

E. 

111  29  58 

9566 

109  50  16 

9577 

108  10  49 

9588 

106  31  37 

9599  ' 

1 

4 

Spica 

W. 

44  13  21 

9395 

45  57    3 

9403 

47  40  34 

9410 

49  23  55 

9418 

Mars 

W. 

35  47  37 

9340 

37  32  38 

9350 

39  17  25 

9359 

41     1  58 

9369 

a  AqiiilflB 

E. 

56  43  57 

3194 

55  17  41 

3949 

53  52  22 

3994 

52  28    4 

3351 

Venus 

E. 

65  32    0 

9794 

63  55  52 

9736 

6220    0 

9748 

60  44  24 

2760  , 

Sun 

E. 

98  19  27 

9666 

96  41  48 

9668 

95    4  25 

9680 

93  27  18 

2699' 

5 

S  )ica 
Mars 

W. 

57  57  39 

9469 

59  39  45 

9479 

61  21  38 

9481 

63    3  18 

9491 

1 

W. 

49  41    8 

9490 

51  24  14 

9430 

53    7    6 

9440 

54  49  44 

9450 

QtAquiln 

E. 

45  44  31 

3715 

44  28    0 

3810 

43  13    8 

3914 

42    0    2 

4097  1 

Venus 

E. 

52  50  20 

9891 

51  16  19 

98S3 

49  42  a3 

9645 

48    9    a 

1 

Sun 

E. 

85  25  40 

9751 

83  50    8 

9763 

82  14  52 

9775 

80  39  52 

9787 

i    6 

S  )ica 
Mars 

W. 

71  28  12 

9540 

73    8  30 

9550 

74  48  34 

9560 

76  28  24 

9569  1 

' 

W. 

63  19  18 

9501 

65    0  30 

9510 

66  41  29 

9590 

68  22  14 

2530 

Jupiter 

W. 

27  41     8 

9559 

29  20  59 

9566 

31     0  41 

9573 

32  40  13 

2581 

Au  tares 

W. 

26  29  17 

9779 

28    4  13 

9761 

29  39  32 

9747 

31   15    9 

2737 

Venus 

E. 

40  25  22 

9916 

38  53  23 

9997 

37  21  39 

9939 

35  50    9 

9950 

1 

Sun 

E. 

72  4ft  42 

9646 

71   15  14 

9857 

69  42    0 

9869 

68    9     1 

9880 

!    7 

Spica 

W. 

84  44  13 

9618 

86  22  43 

9699 

88    0  59 

9638 

89  39    2 

2648  ! 

Mars 

W. 

76  42  40 

9577 

78  22    6 

9587 

80     1  19 

9506 

81  40  20 

9604 

Jupiter 

W. 

40  55  12 

9691 

42  33  38 

9699 

44  11  53 

9638 

45  49  56 

2647 

Antares 

W. 

39  15  29 

9791 

40  51  41 

9799 

42  27  52 

9794 

44    4    0 

9797  ' 

Sun 

E. 

60  27  46 

9937 

58  56  14 

9947 

57  24  55 

9958 

55  5:3  50 

9969 

1    8 

Jupiter 

W. 

53  57  10 

9680 

55  34  10 

9698 

57  10  52 

9707 

58  47  23 

9715 

Aiitare^ 

W. 

52    3  27 

9749 

53  39    2 

9755 

55  14  29 

9760 

56  49  49 

9766 

Sun 

E. 

48  21  51 

3093 

46  52    7 

3034 

45  22  3() 

3045 

43  53  19 

3056 

1    9 

Jupiter 

W. 

66  47  10 

9757 

68  22  34 

9765 

69  57  48 

97rj 

71  32  51 

9782 

A II  tares 

W. 

64  44  23 

9799 

66  18  52 

9806 

67  53  12 

9813 

69  27  23 

9891 

Sun 

E. 

36  30  11 

3110 

35    2  13 

3191 

a3  34  29 

3139 

32    6  58 

3143 

10 

Jupiter 

W. 

79  25  27 

9691 

80  59  27 

9699 

82  33  17 

9837 

84    6  57 

9845  i 

Antares 

W. 

77  15  55 

9857 

78  49    9 

9864 

80  22  14 

9879 

81  55    9 

9880 
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SATURIf 

W. 

89  m  27 

9139 

9123  37' 

9139 

93  13  37 
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9153  ' 

Regulufi 

W. 

61  45  26 

9147 

63  35  13 

9154 

65  24  50 

9161 

67  14   17 

9166 ; 

JUFITER 

E. 

85  57    6 

9199 

34    8  26 

S901 

32  20    0 

9911 

30  31  49 

9993  ' 

Antaree 

E. 

39  24  14 

9991 

37  38    1 

9310 

35  52  16 

9331 

34    7    2 

9355 

Vewus 

E. 

98  25  52 

9994 

96  45  12 

9530 

95    4  41 

9538 

93  24  20 

9548  , 

2 

Regit  lu8 

W, 

76  18  38 

990O 

78    6  52 

9918 

79  54  53 

9997 

81  42  40 

9937 

«  Aquila; 

E. 

74  56  14 

9615 

73  22    6 

9635 

71  48  24 

9656 

70  15  11 

9669  ; 

Vejius 

E. 

85    5  32 

9581 

83  26  25 

9601 

81  47  31 

9811 

80    8  51 

9891   [ 

Sun 

E. 

118  n    5 

9598 

1 16  30  28 

9535 

114  50    4 

9545 

113    9  54 

9556  1 

3 

Regulii*^ 

W. 

90  37  56 

9987 

92  24  14 

9998 

94  10  16 

9300 

95  56    3 

1 
9319  1 

Spicti 

W. 

37  17    9 

2373 

39     1  22 

9378 

40  45  29 

9389 

42  29  29 

9386 

Mars 

W. 

28  45  21 

9304 

30  31  14 

9313 

:«  16  55 

9399 

34    2  23 

9331 

a  Aquilit; 

E. 

62  37  ;^^ 

3039 

61     7  59 

3068 

59  39  10 

3106 

58  11     8 

3148 

Venus 

p:. 

71  59  10 

«J77 

70  21  59 

9680 

68  45    4 

9700 

67    8  24 

9719 

SVN 

L 

104  52  40 

9610 

103  13  58 

9891 

101  35  32 

9833 

99  57  22 

9844  ' 

4 

Spica 

W. 

51     7    4 

9496 

52  50     1 

9435 

54  32  46 

9443 

56  15  19 

9453 

Marr 

W. 

42  46  17 

2379 

44  m  22 

9380 

46  14  12 

9400 

47  57  47 

9410 

a  Aqiiiltv 

E. 

51     4  52 

3414 

49  42  50 

3479 

48  22    2 

3551 

47    2  34 

3699 

Venus 

E. 

59    9    3 

9779 

57  33  59 

9784 

55  59  10 

9796 

54  24  37 

9606 

Sun 

E. 

91  50  27 

2704 

90.  13  52 

2715 

88  37  32 

9797 

87     1  28 

2730 

5 

Spica 

W. 

64  44  44 

2501 

66  25  56 

9510 

68    6  55 

9590 

69  47  40 

9530 

Mars 

W. 

56  32    7 

2460 

58  14  16 

2470 

59  56^  11 

9480 

61  37  52 

9491 

a  Aquila; 

r: . 

40  48  49 

4154 

39  39  39 

4293 

38  32  40 

4446 

37  28    2 

4693 

Venus 

E. 

46  35  48 

9868 

45    2  48 

2880 

43  30    4 

9609 

41  57  a5 

9905 

Sun 

E. 

79    5    7 

9799 

77  30  38 

2811 

75  56  24 

9699 

74  22  25 

9835 

6 

Spi<Mi 
Mars 

W. 

78    8     1 

2580 

79  47  24 

2580 

81  26  34 

9809 

83    5  30 

9609  ' 

w. 

70    2  46 

2540 

71  43    4 

2549 

73  23    9 

9959 

75    3     1 

9568 

Jupiter 

w. 

ij4  19  34 

2588 

35  58  45 

2596 

37  37  45 

9804 

39  16  34 

9612 

All  tares 

w. 

32  51     0 

2739 

34  27     1 

2795 

36    3    8 

9799 

37  ;»  18 

9722 

Venus 

E. 

34  18  54 

2962 

32  47  5.3 

9973 

31   17    6 

9965 

29  46  34 

9995 

Sun 

E. 

66  36  17 

2892 

65    3  48 

2903 

03  31  33 

9914 

61  59  32 

9998 

7 

Spica 
Mars 

W. 

91  16  52 

Si57 

92  54  2S) 

9667 

94  31  53 

9677 

96    9    4 

9686  I 

W. 

m  19  9 

2613 

84  57  46 

9693 

86  36  10 

9839 

88  14  22 

9640  ' 

Jupiter 

W. 

47  27  47 

2655 

49    5  27 

9664 

50  42  55 

9873 

52  20  1 1 

9681  : 

Aiitares 

W. 

45  40    4 

2rJl 

47  16    3 

2735 

48  51  57 

2731) 

50  27  45 

9744  : 

Sun 

E. 

54  22  59 

2981 

52  52  22 

2991 

51  21  58 

3002 

49  51  48 

3013  1 

8 

Jupiter 

W. 

60  23  43 

9723 

61  59  52 

2732 

63  35  49 

2741 

65  11  35 

9749 

An  tares 

W. 

58  25     1 

27rj 

60    0    4 

2779 

61  34  59 

9760 

63    9  45 

9799 

Sun 

E. 

42  24  15 

3066 

40  55  24 

3077 

39  26  46 

3088 

37  58  22 

3099 

9 

Jupiter 

w- 

73    7  43 

2789 

74  42  25 

9798 

76  16  56 

asa*) 

77  51  17 

9614 

Antares 

W. 

71     1  24 

2828 

72  35  16 

9835 

74     8  58 

9849 

75  42  31 

9649 

Sun 

E. 

30  39  41 

3156 

29  12  39 

3188 

27  45  51 

3180 

26  19  18 

3193 

!  JO 

Jupiter 

VV, 

S5  40  26 

9853 

87   13  45 

9861 

88  46  54 

9868 

90  19  54 

9675 

1 
i 

Antares 

W. 

83  27  54 

9887 

85    0  30 

9604 

86  32  56 

9909 

88    5  12 

9910 
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10 

Sun 

£. 

24  53    i 

3008 

23  27    1 

3893 

22^    119 

3939 

20  35  56 

3956 

14 

Sun 

W. 

20  43    6 

3406 

22    4    8 

3464 

2:3  25  12 

3463 

24  46  17 

3463  , 

AldebMnm 

E, 

53  25  26 

3096 

51  55  45 

3030 

50  26  10 

3035 

48  56  41 

3040 

Saturn 

E. 

105  15  48 

3014 

ia3  45  53 

3090 

102  16    5 

3095 

100  46  23 

1 

15 

Sun 

W. 

31  31  28 

3471 

32  52  25 

3479 

34  13  20 

3474 

35  34  13 

3475 

Aldebaran 

E. 

41  30  41 

3061 

40     1  44 

3065 

38  32  51 

3060 

37    4    3 

3079 

Pollux 

E. 

85  46  34 

3104 

84  18  29 

3108 

82  50  29 

3111 

81  22  33 

3114 

Saturn 

E. 

93  19  20 

3051 

91  50  10 

3054 

90  21     4 

3057 

88  52    2 

3060 

16 

Sun 

W. 

42  18  18 

3480 

43  39    4 

3480 

44  59  49 

3481 

46  20  35 

3480 

Aldehtinin 

E. 

29  40  50 

3083 

28  12  19 

3083 

2(5  43  49 

3085 

25  15  21 

3086 

Pollux 

E. 

74    3  47 

3198 

72  m  1 1 

3129 

71     8  37 

3130 

69  41     4 

3131 

Saturn 

E. 

81  27  42 

3071 

79  58  57 

3079 

78  30  13 

3073 

77     I  30 

3073  ' 

17 

Sun 

W. 

53  *4  34 

3475 

54  25  2« 

3472 

55  46  21 

3470 

57    7  19 

3466 

Pollux 

E. 

62  23  40 

3136 

60  56  14 

3135 

59  28  47 

3134 

58     1   19 

3133 

Saturn 

K. 

69  37  58 

3070 

68    9  12 

3069 

6e>  40  25 

3068 

65  11  36 

3065 

ReguluH 

E. 

98     1   16 

3079 

96  32  41 

3078 

95    4     4 

3076 

93  35  25 

3073  1 

18 

Sun 

W. 

63  53  13 

3444 

r)5  14  40 

3438 

66  36  13 

3439 

67  57  5:3 

3496  , 

a  Arietis 

W. 

29  47  53 

3719 

31     4.20 

3658 

32  21  52 

3604 

33  40  22 

3556 

Pollux 

E. 

50  43  44 

3199 

49  16    9 

3196 

47  48  31 

3194 

46  20  51  ' 

3123  1 

Saturn 

E. 

57  46  3-2 

3047 

56  17  17 

3041 

54  47  55 

3036 

53  18  27 

3030  ; 

Regulus 

E. 

86  11  11 

3054 

84  42    5 

3049 

83  12  5S 

3043 

81  43  34 

3038' 

19 

Sun 

W. 

74  48  16 

3386 

76  10  4!» 

3376 

77  33  3.3 

3365 

78  56  29 

3356 

a  Arietis 

W. 

40  24  3!) 

3371 

41  47  29 

3340 

43  10  54 

3319 

44  34  51 

3985 

Pollux 

E. 

39    2     1 

3115 

37  34   10 

3115 

Ii6    6  19 

3115 

34  38  28 

3116  ; 

Saturn 

E. 

45  49    9 

9995 

44   18  50 

9986 

42  48  20 

9977 

41   17  39 

9960  1 

Rognlus 

E. 

74  14  59 

3001 

72  44  48 

9993 

71   14  26 

9983 

69  43  52 

9974 

20 

Sun 

W. 

85  54  17 

3996 

87  18  :« 

3983 

88  43    4 

3970 

90    7  51 

^ 

or  Arietis. 

W. 

51  42    4 

3166 

53    8  54 

3144 

54  36  10 

3194 

56    3  51 

3109 

Aldebaniu 

W. 

18    4  13 

9995 

19  36    0 

2919 

21     8    4 

9899 

22  40  24 

9886 

Saturn 

E. 

a3  41   10 

9916 

32    9  11 

2904 

30  36  57 

9899 

2f)    4  28 

9880 

Rogiilus 

E. 

62    7  5() 

9990 

60  36    2 

9908 

59    3  53 

2895 

57  31  28 

9883 

21 

Sun 

W. 

97  16    6 

3179 

98  42  40 

3163 

100    9  34 

3145 

101  36  49 

3199 

a  Arietis 

W. 

63  28  41 

9999 

64  58  55 

9979 

m  29  34 

2959 

68    0  38 

9939  1 

Aldebaran 

W. 

30  26  35 

9819 

32    0  47 

9797 

33  35  19 

2782 

a5  10  11 

9765 

Regulus 

E. 

49  45     5 

'    9819 

48  10  53 

2797 

46  36  21 

9781 

45     1  28 

2766 

Spicn 

E. 

103  34     0 

9844 

102    0  29 

9828 

100  26  38 

S8I2 

98  52  26 

9796 

22 

Sun 

W. 

108  58  21 

3038 

110  27  47 

3019 

1 1 1  57  36 

3001 

1 13  27  48 

9981   : 

Aldebaran 

W. 

43  10     1 

9680 

44  47    8 

2663 

46  21  38 

2644 

48    2  .33 

2696 

Rej^ulus 

Spica 

Mars 

E. 

37     1  44 

9681 

35  24  3J> 

9664 

.3:^  47  1 1 

9647 

:32    9  20 

2699  • 

E. 

90  56    0 

9710 

8i)  19  34 

9693 

87  42  45 

9675 

86    5  32 

9657 

E. 

96  54  26 

9607 

95  15  40 

9588 

93  36  21> 

9570 

91  56  53 

9559 

23 

Sun 

W. 

121     4  57 

9888 

122  37  38 

9863 

124  10  44 

9844 

125  44  15 

9895 
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O          1        II 

16  22    0 

3306 

ll  58  19 

3360 

14 

Sun 

W. 

26    7  22 

3464 

27  28  26 

3466 

28  49  28 

3467 

30  10  29 

3469 

Aldebaraii 

E. 

47  27  18 

3044 

45  58    0 

3049 

44  28  48 

3054 

42  59  42 

3058 

Saturn 

E. 

99  16  48 

3034 

97  47  18 

3039 

96  17  54 

3043 

94  46  35 

3047 

15 

Sun 

W. 

m  55    5 

3476 

38  15  56 

3478 

39  36  45 

3480 

40  57  32 

3480 

Aldebaniii 

E. 

85  35   19 

3074 

34    6  38 

3076 

32  37  59 

3078 

31    9  2;) 

3081 

Pollux 

E. 

79  54  41 

3118 

78  26  53 

3190 

76  59    8 

3123 

75  31  26 

3195 

' 

Saturn 

E. 

87  28    4 

3063 

85  54     9 

3065 

84  25  17 

3068 

82  56  28 

3070 

1 

Sun 

W. 

47  41  21 

3479 

49    2    8 

3479 

50  22  55 

3478 

51  43  44 

:i477 

Aldebiiniii 

E. 

2:^  46  54 

3086 

22  18  27 

3087 

20  50     1 

3087 

19  21  36 

3087 

' 

Pollux 

E. 

68  13  32 

3133 

66  46    2 

3133 

65  18  33 

3135 

63  51     6 

3136 

Saturn 

E. 

75  32  48 

3073 

74.  4    6 

3073 

72  35  24 

3073 

71    6  42 

3079 

! 

17 

Sun 

W. 

58  28  21 

3463 

59  49  27 

3459 

61   10  37 

3454 

62  31  52 

3449 

Pollux 

E. 

56  3:3  50 

3133 

55    6  20 

3139 

53  38  49 

3131 

52  11  17 

3130 

Saturn 

E. 

G.8  42  44 

306Q 

62  13  48 

3058 

60  44  47 

3055 

59  15  42 

3051 

' 

Regulus 

E. 

92    6  43 

3070 

90  37  57 

3066 

89    9    6 

3063 

87  40  11 

3050 

18 

Sun 

W. 

69  19  40 

3419 

70  41  35 

3411 

72    3  39 

3409 

73  25  53 

3304 

fx  Arietis 

W. 

34  59  44 

3513 

36  19  54 

3473 

37  40  49 

3436 

39    2  25 

3409 

Pollux 

E. 

44  53    9 

31Q1 

43  25  25 

3119 

41  57  39 

3118 

40  29  51 

3110 

Saturn 

E. 

51  48  52 

30Q4 

50  19    9 

3018 

48  49  18 

3010 

47  19  18 

3003 

Regulus 

E. 

80  14    8 

3031 

78  44  34 

3085 

77  14  52 

3017 

75  45    0 

3000 

19 

Sun 

W. 

80  19  36 

3345 

81  42  56 

3333 

83    6  29 

3391 

84  30  16 

3300 

a  Arietis 

W. 

45  59  20 

3359 

47  24  19 

3836 

48  49  46 

3919 

50  15  41 

3188 

Pollux 

E. 

33  10  38 

3118 

31  42  50 

3129 

30  15    7 

3198 

28  47  31 

3135 

Saturn 

E. 

39  46  47 

2959 

38  15  43 

9949 

36  44  26 

2938 

35  12  55 

9997 

Regulu8 

E. 

08  13    7 

S965 

fjfy  42  10 

3954 

a5  10  59 

9943 

63  39  35 

9031 

20 

Sun 

W. 

91  32  55 

3S41 

92  58  16 

3996 

94  23  54 

3910 

95  49  51 

3106 

a  Arietis 

W. 

57  31  58 

3081 

59    0  31 

3060 

60  29  29 

3040 

61  58  52 

3010 

Aldebarnn 

W. 

24   13     1 

087-2 

25  45  56 

9857 

27  19  10 

9649 

28  52  43 

3888 

Saturn 

E. 

27  31   43 

3867 

25  58  42 

9854 

24  25  24 

9841 

22  51  49 

9897 

Regiilus 

E. 

55  58  47 

9869 

54  25  49 

9855 

52  52  33 

9841 

51  18  58 

9897 

.  21 

Sun 

W. 

103    4  24 

31 11 

104  32  20 

3093 

106    0  38 

3075 

107  29  18 

3056 

( 

a  Arietis 

W. 

69  32    7 

3990 

71     4     1 

9900 

72  36  20 

3680 

74    9    5 

9850 

Aldebanm 

W. 

:36  45  25 

9749 

38  21     0 

9739 

39  56  57 

9715 

41  as  17 

9097 

ReguluH 

E. 

43  26  15 

9750 

41  50  41 

:I733 

40  14  45 

9716 

38  38  26 

9698 

Spica 

E. 

1>7  17  53 

3779 

95  42  58 

9763 

94    7  41 

9746 

92  32    2 

9799 

22 

Sun 

W. 

114  58  25 

9961 

1 16  29  26 

9949 

118    0  51 

9933 

119  32  41 

2909 

Aldebaraii 

W. 

49  40  52 

2608 

51   19  .36 

9589 

52  58  46 

9571 

54  38  21 

2559 

Regulus 

E, 

30  31     5 

3611 

28  52  25 

3593 

27  13  21 

9575 

25  3:^  52 

9557 

S  )icn 
Mars 

E. 

84  27  55 

2639 

82  49  53 

9691 

81   11  27 

9603 

79  32  36 

9585 

E. 

90  16  52 

9533 

88  36  25 

2515 

86  55  33 

9497 

85  14  15 

9477 

23 

Sun 

W. 

127  18  11 

3805 

128  52  33 

9785 

130  27  21 

9766 

132    2  34 

9747 
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LUNAR  DISTANCES. 

1* 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  and  Direotlon    1 

Noon. 

of 

m^ 

of 

Vlh. 

of 

IX> 

of 

of  Ol^eot. 

W. 

Diff. 

Diff. 

Diff. 

Diff. 

23 

Aldebaran 

56  18  22 

aS33 

57  58  49 

9514 

59  39'  43 

9495 

el  2i   s 

M77 

Spica 

AfARS 

E. 

77  as  20 

9506 

76  13  38 

9548 

74  33  31 

9509 

72-52  58 

9511 

E. 

83  32  30 

9458 

81  50  18 

9440 

80    7  40 

9491 

78  24  35 

9401  1 

<  24 

Aldebaran 

W. 

69  54  23 

9389 

71  38  24 

9364 

73  22  51 

9345 

75    7  45 

9397 

Pollux 

W. 

26  50  1 1 

9S01 

28  29  18 

9551 

30    9  21 

9514 

31  50  15 

9480 

Saturn 

W. 

18  18  28 

9389 

20    2  19 

9368 

21  46  40 

9348 

23  31  29 

0330| 

Spica 
Mars 

E. 

64  23  54 

9491 

62  40  49 

9404 

60  57  20 

9387 

59  13  27 

9371 

E. 

69  42  20 

9307 

67  56  31 

9989 

66  10  15 

9970 

64  23  32 

9950  ; 

Jupiter 

E. 

108  2.3  29 

9388 

106  39  37 

9369 

104  55  18 

9350 

103  10  32 

9333 

25 

Aldebaran 

W. 

&S  58  44 

9941 

85  46  11 

9994 

87  34    3 

9907 

89  22  20 

9191   I 

Pollux 

W. 

40  25  46 

9340 

42  10  47 

9317 

43  56  21 

9995 

45  42  28 

3974 

P^ATURN 

W. 

32  22  18 

3940 

34    9  46 

9993 

35  57  ;39 

9907 

37  45  56 

9191   . 

Spica 

E. 

50  28  14 

9995 

48  42    7 

9981 

46  55  40 

9969 

45    8  55 

2956  ' 

Mars 

E. 

55  23  21 

9166 

53  34    2 

2150 

51  44  19 

9134 

49  54  11 

9118 

Jupiter 

E. 

94  20    7 

9944 

92  32  45 

2998 

90  44  59 

9919 

■88  56  49 

9196  { 

An  tares 

E. 

96  22  20 

9993 

94  36  10 

9977 

92  49  36 

9960 

91     2  38 

8944  > 

26 

Pollux 

W. 

54  40  15 

9184 

56  29    7 

9169 

58  18  22 

9155 

60    7  58 

9141   1 

Saturn 

W. 

46  53    4 

9190 

48  43  :»3 

9107 

50  34  21 

9095 

52  25  28 

9084 

Regulus 

Spica 

Mars 

W. 

18  22    5 

9130 

20  12  18 

9116 

22    2  53 

9103 

23  53  48 

9090; 

E. 

36  II  23 

9917 

34  23  21 

9914 

32  35  14 

9913 

30  47    6 

9916 

E. 

40  37  55 

9050 

38  45  38 

9037 

:36  53    2 

9096 

35    0    9 

9016  ! 

Jupiter 

E. 

79  50  16 

9194 

77  59  54 

9119 

76    9  13 

9100 

74  18  14 

9080 

Aotares 

E. 

82    2  13 

9174 

80  13    7 

9163 

78  23  43 

9151 

76  34    2 

9141   1 

27 

Pollux 

W. 

69  20  42 

9086 

71    12    3 

9077 

73    3  37 

9070 

74  55  23 

9000 

Saturn 

W. 

61  45    6 

9037 

63  37  43 

9099 

65  30  32 

9023 

67  23  31 

9010 

Regulus 

W. 

33  12  44 

9041 

35    5  15 

9033 

36  57  58 

9096 

38  50  52 

9019 

Jupiter 

E. 

64  59  16 

9049 

63    6  47 

9035 

61   14    7 

9028 

59  21   17 

9003 

Antares 

E. 

67  22    0 

9100 

65  31   .1 

9094 

63  39  53 

2000 

61  48  39 

9088 

28 

Saturn 

W. 

76  50  23 

1998 

78  44    0 

1997 

80  37  39 

1996 

82  31  19 

1090 

Regulus 

W. 

48  17  23 

9001 

50  10  56 

1999 

52    4  32 

1998 

53  58  10 

1998 

Jupiter 

E. 

49  55  22 

9007 

48     1  59 

9006 

46    8  34 

9006 

44  15    9 

0007 

Antares 

E. 

52  31  38 

9065 

50  40  16 

9088 

48  48  59 

2093 

46  57  49 

9099 

29 

Regulus 

W. 

63  25  54 

9010 

65  19  13 

9014 

67  12  25 

9019 

69    5  30 

9094  1 

Jupiter 

E. 

34  49    0 

9096 

32  56    7 

9033 

31     3  25 

9049 

29  10  57 

9059 

Antares 

E. 

37  45  16 

9158 

35  55  45 

2176 

34    6  42 

9198 

32  18  12 

9995 

30 

Regulus 

W. 

78  28  21 

9063 

80  20  17 

9079 

82  11  59 

9082 

84    3  26 

9093  > 

Spica 

W. 

25  25  56 

9999 

27   13  41 

9218 

29    1  41 

9913 

30  49  50 

9900  1 

Mars 

W. 

20  53    6 

1999 

22  46  42 

9004 

24  40  10 

9010 

26  33  28 

9016  , 

aAquilfK 

E. 

73    8    6 

9690 

71  31    13 

2714 

69  54  52 

9740 

68  19    5 

9767  1 

31 

Regulus 

W. 

93  16  22 

9153 

95    6     1 

9166 

96  55  20 

9179 

98  44  19 

9199 

SpicA 

W. 

39  50  :» 

9297 

41  38  19 

9235 

43  25  55 

0243 

45  13  18 

9253 

Mars 

W. 

35  56  36 

9067 

37  48  26 

9079 

»)  39  58 

9090 

41  31  12 

9103 

a  Aquilw 

E. 

60  30  17 

9945 

58  58  55 

9989 

57  28  29 

3037 

55  59    2 

9060 

Sun 

E. 

129  27  32 

9470 

127  45  45 

9480 

126    4  17 

9504 

124  23    9 

S518 
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GREENWICH  MEAN  TIME, 

LUNAB  DISTANCES. 

9 

-J 

P.L. 

F.L. 

P.L. 

P.L. 

1^ 

Name  and  Direction 
of  Object. 

Midnight. 

of 

Diff. 

XV^' 

of 
Diff. 

XVlllk. 

of 
Diff. 

XXP». 

of 
Diff. 

23 

Aldebaran 

W. 

63    2  49 

9456 

64  45    2 

9438 

66  27'  42 

9419 

68  10  49 

9401 

Spica 
Mars 

E. 

71  12    0 

9403 

69  30  37 

9475 

67  48  48 

9457 

66    634 

9438 

j 

E. 

76  41     2 

3389 

74  57    2 

3364 

73  12  35 

9345 

71  27  41 

9396 

24 

AldebnraD 

W. 

76  53    5 

3309 

78  38  51 

9991 

80  25    3 

9374 

82  11  41 

9957 

Pollux 

W. 

33  31  57 

9448 

35  14  24 

S418 

36  57  33 

9301 

38  41  21 

9365 

Saturn 

W. 

25  16  45 

3311 

27    2  28 

9993 

28  48  38 

9974 

30  35  15 

9957 

' 

Spica 

E. 

57  29  10 

3354 

55  44  29 

3339 

53  59  26 

3394 

52  14     1 

9309 

1 

Mars 

E. 

62  36  22 

9935 

60  48  46 

9316 

59    0  43 

3900 

57  12  15 

9184 

1 
1 

Jupiter 

E. 

101  25  20 

9314 

99  39  41 

9996 

97  53  35 

9979 

96    7    4 

9961 

*-i5 

AldebnraD 

W. 

91   11     1 

9176 

93    0    4 

9169 

94  49  29 

9147 

96  39  16 

9134 

1 

Pollux 

W. 

47  29    5 

9955 

49  16  n 

9935 

51    3  46 

9917 

52  51  48 

990O 

Saturn 

w. 

39  34  37 

9176 

41  23  41 

9161 

43  13    7 

9147 

45    2  55 

9133 

Spica 

E. 

43  21  53 

«247 

41  34  a5 

9337 

39  47    3 

QQO(| 

37  59  18 

9999 

Mars 

E. 

48    3  40 

9103 

46  12  46 

8080 

44  21  30 

9075 

42  29  53 

9009 

Jupiter 

E. 

87    8  15 

3180 

85  19  18 

9166 

83  29  59 

9151 

81  40  18 

9137 

1 
1 

Antnres 

E. 

89  15  16 

9999 

87  27  31 

9914 

85  39  25 

9901 

83  50  59 

9188 

1 
96 

Pollux 

W. 

61  57  54 

9198 

63  48  10 

9116 

65  38  44 

9105 

67  29  35 

9005 

1 

Saturn 

W. 

54  16  52 

9073 

56    8  33 

9069 

58    0  30 

9053 

59  52  41 

9044 

Regains 

W. 

25  45    2 

9079 

27  36  34 

9068 

29  28  22 

9058 

31  20  26 

0049 

Spica 

E. 

28  59    2 

9391 

27  11     6 

9331 

25  23  24 

9946 

23  36    5 

9900 

1 

Mars 

E. 

a3    6  59 

9006 

35   13  34 

1998 

29  19  56 

1090 

27  26    6 

1983 

' 

Jupiter 

E. 

72  26  58 

9078 

70  35  25 

9068 

68  43  36 

9050 

66  51  33 

90SO 

Antares 

E. 

74  44    5 

3131 

72  53  53 

9199 

71     3  27 

9114 

69  12  49 

9107 

27 

Pollux 

W. 

76  47  20 

9067 

78  39  26 

9069 

80  31  39 

9048 

82  23  59 

9044 

Saturn 

W. 

69  16  40 

9011 

71    9  57 

9007 

73    3  20 

9003 

74  56  49 

9000  1 

Regtilus 

W. 

40  43  56 

9014 

42  37    9 

9010 

44  30  28 

9006 

46  23  53 

9003 

Jupiter 

E. 

57  28  19 

9018 

55  35  13 

9014 

53  42    1 

9010 

51  48  43 

9009 

1 

Antares 

E. 

59  57  19 

9084 

58    5  55 

9083 

56  14  29 

9083 

54  23    3 

9083 

1 
28 

Saturn 

W. 

84  24  59 

1997 

86  18  38 

1990 

86  12  14 

9001 

90    5  46 

9004 

Regulus 

w. 

55  51  48 

1998 

57  45  25 

9000 

59  38  59 

9003 

61  32  29 

9006 

, 

E. 

42  21  46 

9009 

40  28  26 

9019 

38  35  11 

9016 

36  42    2 

9091 

1 

Antm-es 

E. 

45    6  49 

9107 

43  16     1 

9116 

41  25  27 

9198 

39  35  11 

9149 

l29 

Regulus 

W. 

70  58  27 

9031 

72  51  13 

9038 

74  43  48 

9046 

76  36  11 

9054 

Jupiter 

E. 

27  18  44 

3063 

25  26  48 

9075 

23  35  11 

9000 

21  43  57 

9109 

1 

Antares 

E. 

30  30  21 

9355 

28  43  15 

9990 

26  57     1 

9339 

25  11  48 

9383 

30 

Regtilus 

W, 

85  54  36 

9104 

87  45  29 

9115 

89  36    5 

9197 

91  26  23 

9139 

1 

Spica 

W. 

32  38    4 

9908 

34  26  19 

9910 

36  14  31 

9915 

38    2  36 

3331 

Mars 

W. 

28  26  34 

9096 

30  19  27 

9035 

32  12    6 

9046 

34    4  29 

3056 

a  Aqiiilae 

E. 

66  43  54 

9798 

65    9  23 

9830 

63  35  34 

3866 

62    2  31 

3904  , 

31 

Regulus 

Spica 

Mars 

W. 

100  32  58 

9906 

102  21  16 

9991 

104    9  12 

9936 

105  56  46 

9951 

W. 

47    0  26 

9964 

48  47  18 

9975 

50  33  54 

9387 

52  20  13 

S399 

j 

W. 

43  22    6 

9116 

45  12  40 

9130 

47    2  54 

9143 

48  52  48 

3157 

a  Aquilffi 
Sun 

E. 

54  30  39 

3144 

53    3  23 

3904 

51  37  19 

3970 

50  12  32 

3341 

1 

E. 

122  42  21 

8533 

121     1  53 

9547 

119  21  45 

9561 

117  41  57 

9577 
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AT  GREENWICH  APPARENT  NOON. 


M 


SUN. 

Mon. 

Tues. 

Wed. 
Tliur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 


Mon.  16 
Tues.  j  17 
Wed.  I  18 

Thur.  i  19 

Frid.   ,20 

I  Sat.       21 

SUN. ;  22 
I  Mon.  23 
I  Tues.  '  24 

I        ! 

Wed.  '  25 

Thur. ,  26 

I  Frid.     27 

Sat.  ,  28 
SUN.  29 
Mon.     30 

I 
Tues.  I  31 


THE  SUN'S 


Apparent 

Diff.  for 
1  Hoar. 

Apparent 
Declination. 

Diff  for 
I  Hoar. 

Semi- 
diameter. 

h       m       8 

0  44  51  99 
0  48  30.47 
0  52     9.10 

H 

9.100 
9.106 
9.1  la 

N.  4  49  25?4 
5   12  27.0 
5  35  23.1 

+57.67 
57.45 
57.22 

16       L94 

16     1.65 
16     1.36 

0  55  47.92 

0  59  26.93 

1  3     6.15 

9.121 

9.i:w 

9.139 

5  58   13.4 

6  20  57.6 
6  43  35.5 

4-56.97 
56.71 
56.44 

16     1.08 
16     0.80 
16     0.52 

1     6  45.59 
1   10  25.28 
1    14     5.24 

9.149 
9.159 
9.170 

1 
7     6     67    +56.15 
7  28  30.6      55.84 
7  50  47.0      55.52 

16     0.24 
15  59.96 
15  59.68 

1    17  45.48 
1  21  26.00 
1  25     6.82 

9.182 
9.194 
9.207 

8  12  55.6'+r>5.i9 
8  34  56.1  '    54  84 
8  56  48.1  1    54.47 

1 

15  59.41 
15  59.14 
15  58.87 

1  28  47.95 
1  32  29.40 
1  36  11.19 

9.220 
9.2:w 

9.248 

1 
9    18   31.0  i  +54.09 

9  40     4.7      53.70 
10      1   28.8*    53.29 

15  58.60 
15  58.34 
15  58.08 

1  39  53.32 
1  43  35.82 
1  47   18.70 

9.263 
9.278 
9.295 

10  22  43.0+52.87 

10  43  46.8  j     52.43 

11  4   39.9       51.98 

15  57.82 
15  57.56 
15  57.30 

1  51      1.97 
1  54  45.65 

1  58  29.74 

9.312 
9.329 
9..347 

11  25  22.0 

11  45  52.7 

12  6   11.8 

+51.51 
51.03 
50.54 

15  57.05 
15  56.80 
15  56.55 

2     2  14.26 
2     5  59.23 
2     9  44.66 

9.365 
9  384 
9.403 

12  26  19.0    +50.03 

12  46  13.8      49.51 

13  5  56.01    48.98 

15  56.30 
15  56.05 
15  55.80 

2   13  30.57 
2  17   16.97 
2  21     3.87 

9.423 
9.444 
9.465 

13  25  25.3 ;  +48.44 

13  44  41.3      47.88 

14  3  43.8 !    47.32 

15  55.55 
15  55.30 
15  55.05 

2  24  51.29 
2  28  39.23 
2  32  27.72 

9.487 
9.509 
9.532 

14  22  32.4    +46.74 
14  41     6.9      46  14 
14  59  27.0      45..53 

15  54.80 
15  54.55 
15  54.30 

2  36  16.77 

9.555 

N.15  17  32.4 

+44.91 

15  54  06 

Sidereal 
Time  of 
Semi- 
diameter 
Pausing 
Meridiati. 


64.52 
64.54 
64.56 

64.59 
64.61 
64.64 

64.67 
64.71 
64.75 

64.79 
64.83 

64.88 

64.92 
64.97 
65,02 

65.08 
65.14 
65.20 

65.26 
65.33 
65.39 

65.46 
65.53 
65.60 

65.67 
65.74 
65.81 

65.89 
65.96 
66.04 

66.11 


Bq  nation  of 

Timo, 

to  be 

Added  to 


Snbtracted 

from 
Apparent 

Time. 


n)        M 

3  45.50 
3  27.48 
3     9.61 

2  51.91 
2  34.41 
2   17.13 

2  0.08 
1  43.26 
1  26.71 

1  10.44 
0  54.46 
0  38.77 

0  23.38 

0     8^32 

"b     6.40 

0  20.78 
0  34.79 

0  48.42 

1  1.67 
1  14.52 
1  26.95 

1  38  95 

1  50.50 

2  1.60 

2  12.22 
2  22.34 
2  31.96 


41.08 
49.66 
57.70 


3     5.19 


Diff.  for 
1  Hour. 


0.754 
0.748 
0.741 

0.733 
0.724 
0.715 

0.705 
0.695 
0.684 

0.672 
0.()60 
0.647 

0.634 
0.620 
0.606 


0.591 

0.576  1 

0.560  j 

0.543  I 

0.526  I 

0.508  , 

0.4<M) 

0.471  ; 

0.452  I 

0.432  I 

0411  I 
0.31  K) 


0.3(>8 
0.346 
0.323 

0.300 


NarR.->The  mcuiu  time  of  semidiAmeter  passing  may  be  found  by  subtracting  0*.18  from  the  sidereal  time. 

The  sign  4-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increaaing. 
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THE  SUN'S 

Xqnationof 

Time, 

to  be 
Sabtracted 

from 

Difffor 
1  Hour. 

8 

0.754 
0.748 
0.741 

Sideraal 

Time, 

or 

Right  A«cenHi<in 

of 

Mean  Sun. 

h      m       8 

0  41     5.87 
0  45    2.42  : 
0  48  58.97  . 

Apparent 
Right  AHCeiision. 

Diffifor 
1  Hoar. 

Apparent 
Deolinatioii. 

DiiCfor 
1  Hoar. 

Added  to 
Mean  Time. 

SUN. 

Mon. 

Tues. 

1 

2 
3 

h      ni       s 
0  44  51.42 
0  48  29.94 
0  52     8.63 

s 

D.I08 
9. 115 

N.    4  49  2l'.'8 
5  12  23.7 
5  36  20.1 

+57.68 
57.46 
57.23 

m       s 

3  45.55 
3  27.52 
3     9.66 

Wed. 
Thur. 
1  Frid. 

4 
5 
6 

0  55  47.48 

0  59  26.53 

1  3     5.80 

9.12:^ 
9.141 

5  58  10.7    +56.98 

6  20  55.2  :    56.72 
6  43  33.4  _    56.45 

2  51.95 
2  34.45 
2  17.17 

0.733 
0.724 
0.715 

1 
0  52  55.53 

0  56  52.08 

1  0  48.63 

Sat. 

SUN, 

Mon. 

7 

1     6  45.29 
1    10  25.02 
1   14     5.02 

9.151 
9.161 
9.l7-.i 

7     6     48+66.16 
7  28  29.0      55.85 
7  50  45.7      55.53 

2     0.11 
1  43.28 
1  26.73 

0.705 
0.695 
0.684 

1     4  45.18 
1     8  41.74 
1    12  .38.29 

Tues. 

Wed. 

i  Thur. 

10 
11 
12 

1    17  45.30 
1  21  25.86 
1  25     6.72 

9.ltf4 
9.196 
9.-.^09 

8   12  54  6    +55.20 
8  34  55.3      54.85 
8  56  47.5  1    54.48 

1   10.46 
0  54.47 
0  38.77 

0.672 
0.670 
0.647 

1    16  34.84 
1  20  31.39 
1  24  27.95 

Frid. 
Sat. 

SUN 

13 
14 
15 

1  28  47  89 

1  :i2  29.38 

M  36  11.21 

9.2-^2 
9.2:U> 
9.250 

9  18  30.7    +54,10 

9  40     4.6      53.71 

10      1   28.9       53.30 

0  23.38 
0     8.32 
0     6.40^ 

0.634 
0.620 
0.606 

1  28  24.50 
1  32  21.06 
1  36   17.61  1 

Mon. 

Tues. 

,  Wed. 

16 
17 

18 

1  39  53.38 
1  43  35.92 
1  47   18.84 

9.265 
9.280 
9.296 

10  22  43.3    +52.88 

10  43  47.3  .     52.44 

11  4  40.6      51.99 

0  20.78 
0  34.79 
0  48.43 

0.591 
0.576 
0.560 

1  40  14.16 
1  44   10.71  , 
1  48     7.27 

Thur. 

Frid. 

Sat. 

19 
21 

1  51     2.14 
1  54  45.85 
I  58  29.97 

9.:n3 
9.:«o 

9.348 

11  25  22.9    +51.52 

11  45  53.8  1     51.04 

12  6   13.1'     50.55 

1     1.68 
1   14.53 
I  26.96 

0.543 
0.526 
0.508 

1  52     3.82 
1  56     0.38 
1  59  56.93 

SUN 

Mon. 

Tue«. 

2-2 
23 
24 

2     2  14.52 
2     5  59.52 
2     9  44.98 

9  366 
9.385 
9.404 

12  26  20.4    +50.04 

12  46  15.4      49.52 

13  5  57.7      48.99 

1  38.96 

1  50.51 

2  1.61 

0.490 
0.471 
0.452 

2     3  53.48 
2     7  50.03 
2  11  46.59 

Wed. 
Thur. 
Frid 

25 

26 

.27 

2  13  30.91 
2  17  17.34 
2  21     4.27 

9.424 
9.445 
9.466 

13  25  27.1    +48.45 

13  44  43.2      47.89 

14  3  45.8      47.32 

2  12.23 
2  22.36 
2  31.98 

0.432 
0.411 
0.390 

2  15  43.14 
2  19  39.70 
2  23  36.25 

iSaf. 
SUN 
Mon. 

28 
29 
30 

2  24  51.71 
2  28  39.68 
2  32  28.19 

9.488 
9.510 
9.533 

14  22  34.5    +46.74 
14  41     9.1      46.14 
14  59  29.2      45.53 

2  41.10 
2  49.68 
2  57.72 

0.:168 
0.346 
0.323 

2  27  32.81 
2  31  29.36 
2  35  25.91  ' 

Tues. 

31 

2  36  17.26 

semidiAmeter  for  me 
Dcreasing. 

9.556 

»an  noon  n 
he  hourly 

N.  15   17  34  6    +44.91 

nay  be  assnmed  the  same  as  thf 
chaiijxe  of  deolinntion  indicatee 

3     5.20 

a  for  apparent  n 
that  north  doil 

0.300 

oon. 
nations 

2  39  22.46 

XOTR.- 

-The 
The 
are  I] 

Diff.  for  1  Hour, 
4-9-.tt565. 
(Table  III.) 
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^. 

i 

THR  SUN'S 

Logarithm 

of  the 

lUaiaa  Veotor 

1 
1 

1 

TRUB  LONGITUDB. 

Meau  Time 

1 

■s 

1 

Diff.  for 
1  Hoar. 

LATITUDE. 

of  the 
Earth. 

DilLfor 
1  Hoar. 

of 
Sidereal  Koon. 

X' 

X' 

1 

92 

12  12    2!8 

12    4?9 

147' 77 

+  a34 

00000307 

403.3 

h      m       « 

23  15     4.96 

2 

93 

13  11     8.4 

11  10.4 

147.70 

0.26 

0.0001586 

53.3 

23  11     9.05 

3 

94 

14  10  12.2 

10  14.1 

147.63 

0.14 

0.0002865 

53.3 

23    7  13.14 

4 

95 

15     9  14.3 

9  16.2 

147.55 

+  0.01 

0.0004143 

+53.3 

23     3  17.23 

5 

96 

16     8  14.7 

8  16.5 

147.48 

-  0.12 

0.0005418 

53.0 

22  59  21.33 

6 

97 

17     7  13.3 

7  15.0 

147.40 

0.25 

0.0006688 

5-2.8 

22  55  25.42  1 

1 

7 

98 

18    6  10.1 

6  11.7 

147.33 

-  0.38 

0.0007953 

+52.6 

22  51  29.51  ' 

8 

99 

19     5     5.1 

5    6.6 

147.25 

0.50 

0.0009211 

52.3 

22  47  33.60  | 

9 

100 

20     3  58.2 

3  59.6 

147.17 

0.61 

0.0010461 

51.9 

22  43  37.70 

10 

101 

21     2  49.4 

2  50.7 

147.09 

-0.69 

0.0011702 

+51.5 

22  39  41.79  ' 

11 

102 

22     1  38.8 

1  40.0 

147.01 

0.73 

0.0012932 

51.1 

22  35  45.88 

12 

103 

23    0  26.2 

0  27.3 

146.93 

0.75 

0.0014152 

50.6 

22  31  49.97 

13 

104 

23  59  11.5 

59  12.5 

146.84 

-  0.74 

0.0015361 

+50.2 

22  27  54.07  , 

14 

105 

24  57  54.6 

57  55.5 

146.75 

0.70 

0.0016560 

49.8 

22  23  58.16 

!   15 

106 

25  56  35.6 

56  36.4 

146.66 

0.63 

0.0017749 

49.4 

22  20    2.25 

16 

107 

26  55  14.4 

55   15.1 

146.57 

-  0.53 

0.0018927 

+48.9 

22   16     6.34 

17 

108 

27  53  50.9 

53  51.5 

146.48 

0.42 

0.0020096 

48.5 

22  12  10.44 

1  18 

109 

28  52  25.3 

52  25.8 

146.39 

0.30 

0.0021257 

48.2 

22     8  14.53 

Il9 

no 

29  50  57.5 

50  57.9 

146.30 

-  0.17 

0.0022412 

+47.9 

22     4  18.62 

20 

111 

30  49  27.6 

49  27.9 

I46.t21 

-  0.04 

0.0023560 

47.7 

22     0  22.72 

1  21 

I 

112 

31  47  55.5 

47  55.7 

146.12 

+  0.08 

0.0024702 

47.5 

21  56  26.82 

1 
22 

113 

32  46  21.2 

46  21.3 

146.03 

-f  0.19 

0.0025839 

+47.3 

21  52  30.91 

23 

114 

33  44  44.9 

44  44.8 

145.94 

0.27 

0.0026973 

47.2 

21  48  35.00 

24 

115 

34  43    6.6 

43     6.4 

145.86 

0.33 

0.0028104 

47.1 

21  44  39.09 

25 

116 

35  41  26.4 

41  26.1 

145.78 

-f  0.37 

0.0029232 

+47.0 

21  40  43.19 

26 

J17 

36  39  44.3 

39  43.9 

145.71 

0.38 

0.0030357 

46.8 

21  36  47.28  . 

i  27 

1 

118 

37  38    0.4 

37  59.9 

145.64 

0.35 

0.0031479 

46.7 

21  32  51.37 

1 

1 

;  28 

119 

38  36  14.8 

36  14.2 

145.57 

+  0.29 

0.0032597 

+46.5 

21  28  55.46  ' 

!29 

120 

39  34  27.6 

34  26.9 

145.50 

0.21 

0.0033710 

46.3 

21  24  59.55 

j  30 

121 

40  32  38.9 

32  38.0 

145.44 

-h  0.10 

0.0034816 

46.0 

21  21     3.64 

1 

31 

122 

41  30  48.7 

30  47.7 

145.38 

-0.02 

0.0035916 

+45.7 

21  17    7.73 

1 

Not 

n— The 
the 

numbera  in  oolunm 
mean  equinox  of  Ja 

nuary  0*.0. 

I  to  the  tn 

le  equinox  of  i 

»he  datei  in  oolui 

nn  A',  to 
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Q 

THE  MOON'S 

1 

SEMIDIi 
Noon. 

16  14.5 

LMETEK. 
Midnight. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Diff.  for 
1  Hour. 

Midnigbt. 

59     6.0 

Diir.  for 
1  Hour. 

// 
-2.02 

Meridian  of 
Greenwich. 

Dlfr.   for 
i    1  Hour. 

1 

2.40 

Noon. 

19.2 

16   ao 

59  29.9 

h       III 

16  59.5 

2 

16     1.3 

15  54.6 

58  41.4 

52.06 

58  16.6 

2.06 

17  56.5 

2.34 

20.2 

3 

15  47.9 

15  41.4 

57  52.0 

*2.03 

57  28.0 

1.96 

18  51.7 

2.25 

21.2 

4 

15  35.1 

15  29.2 

57     5  0 

-1.87 

56  43.2 

-1.77 

19  44.4 

2.13 

22.2 

5 

15  23.5 

15  18.3 

56  22.5 

i.r>7 

56     3.2 

1.55 

20  34.2 

2.02 

23.2 

6 

15  13.4 

15     8.9 

55  45.3 

1.43 

55  28.9 

1.31 

21  21.3 

1.91 

24.2 

7 

15     4.8 

15     1.1 

55  13.9 

-I.IJ) 

55     0.3 

-1.08 

22     6.2 

1.83 

25.2 

8 

14  57.8 

14  54.8 

54  48.1 

().()<; 

54  37.2 

0.85 

22  49.4 

1.77 

26.2 

9 

14  52.3 

14  50.0 

54  27.7 

0.74 

54  19.4 

0.64 

23  31.6 

1.74 

27.2 

10 

14  48.1 

14  46.5 

54   12.3 

-0  54 

54     6.4 

-0.44 

6 

28.2 

11 

14  45.2 

14  44.3 

54     1.8 

0.:w 

53  58.5 

-0.22 

0  13.4 

1.75 

0.1 

12 

14  43.8 

14  43.6 

53  56.5 

-O.ll 

53  55.9 

+0.01 

0  55.6 

1.77 

1.1 

13 

14  43.8 

14  44.5 

53  56.8 

+0.14 

53  59.2 

+0.27 

1  38.7 

1.82 

2.1 

14 

14  45.6 

14  47.1 

54     3.2 

0.40 

54     8.9 

0.55 

2  23.1 

1.88 

3.1 

15 

14  49.2 

14  51.8 

54  16.5 

0.71 

54  26.0 

0.88 

3     9.1 

1.96 

4.1 

16 

14  55.0 

14  58.7 

54  37.6 

+  1.0.5 

54  51.2 

+  1.22 

3  57.0 

2.03 

5.1 

;  17 

15     2.9 

15     7.8 

55  ^6.9 

t.40 

55  24.7 

1.58 

4  46.6 

2.10 

6.1 

:  18 

15   13.2 

15  19.2 

55  44.7 

1.75 

56     6.7 

1.91 

5  37.6 

2.15 

7.1 

19 

15  25.7 

15  32.7 

56  30.5 

+•2.06 

56  56.1 

+2.20 

6  29.5 

2.17 

8.1 

.  20 

15  40.0 

15  47.7 

57  23.2 

2.:i0 

57  51.3 

2.37 

7  21.8 

2.18 

9.1 

21 

15  55.5 

16     3.4 

58  20.0 

2.40 

58  48.9 

2.39 

8  14.2 

2.19 

10.1 

22 

16  11.1 

16  18.5 

59  17.3 

+2.32 

59  44.6 

+2.20 

9     6.9 

2.20 

11.1 

23 

16  25.5 

16  31.7 

60  10.1 

2.02 

60  33.0 

1.77 

10     0.1 

2.23 

12.1 

24 

16  37.1 

16  41.3 

60  52.6 

1.47 

61     8.3 

1.12 

10  54.1 

2.28 

13.1 

25 

16  44.4 

16  46.1 

61   19.5 

+0.73 

61  25.8 

+0.31 

11  49.5 

2.35 

14.1 

26 

16  46.4 

16  45.4 

61  27.0 

-O.ll 

61  23.1 

-0.53 

12  46.7 

2.43 

15.1 

27 

16  42.9 

16  39.2 

61    14.2 

0.94 

61     0.6 

1.30 

13  45.7 

2.49 

16.1 

28 

16  34.4 

16  28.6 

60  42.9 

-1.62 

60  21.7 

-1.88 

14  45.8 

2.51 

17.1 

29 

16  22.1 

16  15.0 

59  57.7 

2.09 

59  31.5 

2.24 

15  45.6 

2.47 

18.1 

:u) 

16     7.5 

15  59.7 

59     3.9 

2.33 

58  35.5 

2.37 

16  43.8 

2.37 

19.1 

31 

15  52.0 

15  44.3 

58     7.0 

-2.36 

57  38.9 

-2.31 

17  39.1 

2.23 

20.1 
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THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Hour.  RightAsoensioD. 


Difllfor 
iMinate. 


Declination. 


Difffor 
IMinnto. 


Hoar. 


h     m 

0 
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1 

17    3 

1 

17    6 
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4 

17  11 
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17  13 
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17  18 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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5.399 

14 

15  11  32.46 

9.4971 

12  48  14.9 

11.003 

14 

17  13  45.25 

9.5714 

19  26  19.8 

5.181 

15 

15  14    2.37 

9.4908 

12  59  12.3 

10.011 

15 

17  16  19.53 

9.5719 

19  31  26.4 

5.030 

16 

15  16  .32.44 

9.5095 

13  10    4J2 

10.817 

16 

17  18  53.79 

9.5708 

19  36  24.5 

4.807 

17 

15  19    2.67 

2.5059 

13  20  50.4 

10.799 

17 

17  21  28.03 

9.5704 

19  41  14.1 

4.755 

18 

15  21  3:1.06 

9.5078 

13  31  30.8 

10.094 

18 

17  24     2.24 

9.5608 

19  45  55.1 

4.619 

19 

15  24     3.61 

9.5104 

13  42    5.3 

10.596 

19 

17  26  36.41 

9.5609 

19  50  27.6 

4.470 

20 

15  26  34.31 

9.5199 

13  52  ;«.9 

10.496 

20 

17  29  10.55 

9.5686 

19  54  51.5 

4.327 

.  21 

15  2f»    5.16 

9JI155 

14    2  56.4 

10.394 

21 

17  31  44.64 

0.5678 

19  59    6.8 

4.183   ' 

22 

15  31  36.17 

9.5181 

14  13  12.8 

10.921 

22 

17  34  18.68 

9.5668 

20    3  13.5 

4.040 

23 

15  34    7.3:3 

9.5905 

14  23  22.9 

10.116 

23 

17  36  52.6(> 

9.5658 

20    7  11.6 

3.897 

:  24 

15  36  38.63 

9.5990 

S.14  33  26.7 

10.010 

24 

17  39  20.58 

9.5648 

S.20  11     1.1 

3.753 

Digitized  by 


Google 


xn. 


APRIL,   1888. 


67 


GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Mght  AiKKintlon. 

Difffor 
IMinnto. 

Diff.for 
1  Minute. 

Hoop. 

Right  Ascension. 

DiiLfor 
1  Minute. 

Dedinfttion. 

DMtfor 
IHinnte. 

SUNDAY  29. 

1 

TUESDAY,  MAY  1. 

0 

h     m     8 
17  39  26.58 
17  42    0.44 

B 

2.5648 

2.5637 

O         /         //       t            // 

s.20   11      l.l          3.753 

20  14  42.0  1      3.609 

0      Idd9dis9     liii§  8.90  99  357       ^m 

2 

17  44  34.22 

2.5693 

20   18    14.2  1       3.465 

3 

17  47    7.92 

2.5609 

20  21  37.8       3.321 

4 

17  49  41.53 

2.5585 

20  24  52.7  1      3.177 

5 

17  52  15.06 

2.5580 

20  27  59.0       3.033 

!     6 

17  54  48.49 

2.5563 

2i)  30  56.7  1      9.800 

,     7 

17  57  21.82 

2.5546 

20  I»  45.8  I       2.746 

S 

17  59  55.04 

2.5527 

20  36  26.2  1     9.602 

9 

18    2  28.15 

2.5508 

20  38  .58.0  1      9.458 

^   10 

18    5     1.14 

2.5488 

20  41  21.2  1      2.315 

11 

18    7  :34.01 

2.5467 

20  43  35.8  i      9.179 

12 

18  10    6.75 

2.5445 

20  45  41.9       9.030 

13 

18  12  39.35 

2.5422 

20  47  39.4        1.887 

14 

18  15  11.82 

2.5390 

20  49  28.3  1      1.744 

15 

18  17  44.14 

2.5373 

20  51     8.6  1      1.601 

16 

18  20  16.30 

2,5347 

20  52  40.4 

1.450 

17 
18 

18  22  48.31 
18  25  20.16 

2.5321 
2.5294 

20  54    3.7 
20  .55  18.6 

1.318 
1.177 

PHASES  OP  THE  HOOK. 

19 
20 

18  27  51.84 
18  30  23.35 

2.5266 
2.5237 

20  56  25.0  1      1.036 

20  57  22.9 

0.895 

21 

18  32  54.68 

2.5207 

20  58  12.4 

0.756 

d       b        m 

22 

18  .35  25.83 

2.5176 

20  58  53.5 

OU^IO 

C  Last  Quarter.    .April      8      0    41.2 

23 

18  37  56.79 

2.5144 

S.20  59  26.3 

0.477 

•  New  Moon     ....    10    21      7.7 

M( 

)NDAY  30. 

}>  First  Quarter     ...    18    23    52.4 
O  Full  Moon     ....    25    18    22.2 

0 

1 

18  40  27.55 
18  42  58.12 

2.5111 
2.5078 

8.20  59  50.8 
21    0    7.0 

0.339 
0.901 

2 

18  45  28.49 

2.5044 

21     0  14.9 

-0.063 

d        h 

3 

4 

18  47  58.65 
18  50  28.60 

2.5009 
2.4973 

21     0  14.5 
21     0    5.9 

+0.075 
0.211 

C  Apogee.    .    .    .April    19    11.0 

5 

18  52  58.33 

2.4937 

20  59  49.2 

0.346 

C  Perigee 95    90^ 

6 

'     7 

18  .55  27.84 
18  57  57.13 

2.4900 
2.4862 

20  ,59  24.4 
20  58  51.5 

0.481 
0.616 

1    8 

19    0  26.18 

9.4823 

20  58  10.5 

0.7S0 

9 

19    2  55.00 

2.4783 

20  57  21.5 

0.883 

10 

19    5  23.58 

2.4743 

20  56  24.5 

IJfM 

11 

19    7  51.92 

2.4703 

20  55  19.6 

1.147 

12 

19  10  20.02 

2.4662 

20  54    &9 

ijn7 

13 

19  12  47.87 

2.4620 

20  52  46.4 

1.408 

14 

19  15  15.46 

2.4577 

20  51   18.0 

1.538 

15 

19  17  42.79 

2.4533 

20  49  41.8 

1.667 

16 

19  20    9.86 

2.4480 

20  47  57.9 

1.796 

1  17 

19  22  36.66 

2.4445 

20  46    6.4 

1.999 

18 

19  25    3.20 

9.4400 

20  44    7.3 

9.048 

19 

19  27  29.46 

9.4354 

20  42    0.6 

9.174 

20 

19  29  55.45 

2.4308 

20  39  46.4 

9.998 

21 

19  32  21.16 

2.4961 

20  37  24.8 

9.499 

22 

19  34  46.59 

2.4214 

20  34  55.8 

9.545 

23 

19  37  11.73 

9.4167 

20  32  19.4 

9.667 

24 

19  39  3a59 

9.4119  S.20  29  35.7 

9.786 
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is 

Name  aud  DireotioD 
of  Object. 

Noon. 

P.L. 
of 
Diff. 

m*. 

P.L. 

of 

Diff. 

VIb. 

P.L. 
of 
Diff. 

IX". 

p.  L. 
DIft. 

1 

Bpica 
Mars 

W. 

54    6  14 

9319 

55  51  56 

9396 

57^  37  1§ 

9330 

59  22  21 

9953 

W. 

50  42  21 

9170 

52  31  33 

9185 

54  20  23 

9900 

56    8  51 

S9I4 

a  AquilaB 

E. 

48  49    8 

3417 

47  27  11 

3501 

46    6  48 

3583 

44  48    6 

9003 

Fomalhaut 

E. 

78  37  24 

9517 

76  56  35 

9536 

75  16  12 

9556 

73  36  16 

S576 

Venus 

E. 

89  41  10 

9657 

88    3  32 

9679 

86  26  15 

9680 

84  49  21 

9m 

a  Pegasi 

E. 

94  10    7 

9093 

92  31  43 

9638 

90  53  39 

9659 

89  15  55 

9088 

SUK 

E. 

116    2  30 

9593 

114  2t)  25 

9600 

112  44  42 

9695 

111    6  21 

9641 

2 

Spica 
Mars 

W. 

68    2  29 

9495 

69  45  28 

9440 

71  28    6 

9455 

73  10  22 

9470 

W. 

65    5  46 

9988 

66  52    3 

9903 

68  37  58 

9318 

70  23  32 

999S 

Jupiter 

w. 

24    4    5 

9493 

25  47    7 

9433 

27  29  55 

9443 

29  12  28 

945ft 

Antares 

w. 

23  13  31 

9798 

24  49  34 

9701 

26  26  12 

9684 

28    8  14 

S871 

• 

Fomalhaut 

E. 

65  23  50 

9688 

63  46  54 

9713 

62  10  31 

9738 

60  34  41 

WM€ 

Venus 

E. 

76  50  32 

9799 

75  15  54 

9610 

73  41  39 

9898 

72    7  47 

9845 

a  Pegasi 

E. 

81  12  49 

9756 

79  37  24 

9777 

78    2  26 

9798 

76  27  55 

9618 

Suit 

E. 

103    0    8 

9794 

101  24    0 

9741 

99  48  14 

9^8 

98  12  51 

9775 

3 

Spica 
Mars 

W. 

81  36  28 

9545 

83  16  39 

9560 

84  56  29 

9S74 

86  35  59 

9500 

W. 

79    5  57 

9406 

80  49  23 

9491 

82  32  28 

9495 

84  15  13 

S448 

Jupiter 

W. 

37  40  49 

9591 

39  21  33 

9535 

41     1  59 

9548 

42  42    6 

9B61 

Antares 

W. 

36  10  50 

9661 

37  48  28 

9665 

39  25  49 

9671 

41    3    8 

1878 

Fomalhaut 

E. 

52  44  43 

9915 

51  12  43 

9050 

49  41  27 

9986 

48  10  57 

S094 

Venus 

E. 

64  23  57 

9990 

62  52  16 

9946 

61  20  56 

9963 

59  49  57 

9980 

a  Pegasi 

E. 

68  42  26 

9935 

67  10  51 

9061 

65  39  49 

9987 

64    920 

9014 

Sun 

E. 

90  21  28 

9866 

88  48  10 

9874 

87  15  18 

9800 

85  42  46 

9908 

4 

Jupiter 

W. 

5058    5 

9698 

52  36  22 

9640 

54  14  22 

9654 

55  52    4 

9606 

Antares 

W. 

49    7  14 

9719 

50  43  28 

9790 

52  19  30 

9798 

53  55  19 

9746 

Fomalhaut 

E. 

40  51  20 

3961 

39  26  23 

3390 

38    235 

9385 

36  40    1 

9456 

Venus 

E. 

52  20    6 

3060 

50  51    7 

3075 

49  22  27 

9080 

47  54    4 

3104 

a  Pegasi 

E. 

56  45  52 

3170 

55  19    7 

9906 

53  53    4 

9949 

52  27  45 

3989 

Sun 

E. 

78    5  10 

9984 

76  34  37 

990S 

75    4  23 

9014 

73  34  28 

3096 

5 

Jupiter 

W. 

63  56  29 

9796 

65  32  35 

9738 

67    8  25 

9749 

68  44    0 

9760 

Antares 

W. 

61  51     8 

9798 

63  25  38 

9806 

64  59  55 

9818 

66  a3  59 

9698 

Vends 

E. 

40  36  36 

3176 

39    9  58 

3180 

37  43  36 

9903 

36  17  30 

3916 

a  Pegasi 

E. 

45  33  35 

3590 

44  13  as 

3579 

42  54  36 

3643 

41  36  48 

3711 

Sun 

E. 

66    9  14 

3097 

64  41     1 

3111 

63  13    5 

3194 

61  45  25 

3137 

6 

Jupiter 

W. 

76  38  28 

9811 

78  12  42 

9891 

79  46  43 

9830 

81  20  32 

9830 

Antares 

W. 

74  21  15 

9876 

75  54    5 

9884 

77  26  44 

9803 

78  59  12 

9009 

Venus 

E. 

29  10  50 

3980 

27  46  15 

3909 

26  21  54 

3304 

24  57  47 

8317 

Sun 

E. 

54  30  51 

3198 

53    4  40 

3909 

51  38  42 

3991 

50  12  58 

3998 

7 

Jupiter 

W. 

89    6  46 

9889 

90  39  28 

9800 

92  12    0 

9807 

93  44  23 

9904 

Antares 

w. 

86  38  46 

9943 

88  10  10 

9958 

89  41  23 

9960 

91  12  26 

9967 

a  Aquiln 

w. 

45  58    8 

4198 

47    7  43 

4074 

48  18  10 

4097 

49  29  23 

3983 

Sun 

E. 

43    7  34 

3988 

41  43    8 

9998 

40  18  54 

3308 

38  54  52 

3319 

8 

Antares 

W. 

98  45  23 

3004 

100  15  31 

9010 

101  45  31 

9017 

103  15  23 

9094 

a  AquilsB 

W. 

55  34  54 

3894 

56  49  31 

9800 

58    4  33 

9770 

59  19  57 

8781 

Sun 

E. 

31  57  51 

3374 

30  35    5 

9386 

29  12  33 

9400 

27  50  16 

8413 

1 
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GBBENWIGH  MEAN  TIME. 

LUNAR  DISTANCES. 

1* 

Kame  and  Direction 
of  Objoct. 

Midnight. 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 

Diff. 

xvmi»- 

P.L. 

of 

Diff. 

xxr»- 

P.L. 

of  • 

Diff. 

!     1 

Spica 

W. 

0          /        // 

61     7    4 

8387 

62  5l'  26 

9381 

et  35  28 

9306 

66  19     9 

9410 

Mars 

W. 

57  56  58 

9999 

59  44  43 

9943 

61  32    6 

9958 

63  19    7 

9973 

aAquilw 

E. 

43  31   11 

3809 

42  16  11 

3093 

41     3  15 

4U56 

39  52  31 

4903 

F'omalhaut 

E. 

71  56  48 

9596 

70  17  48 

9618 

68  39  18 

9640 

67    1  18 

9664 

Venus 

E. 

83  12  50 

9794 

81  36  42 

9741 

80    0  56 

9758 

78  25  33 

9775 

1 

a  Pegnsi 

E. 

87  38  32 

9684 

86    1  31 

.9701 

84  24  53 

9719 

82  48  39 

9738 

Sun 

E. 

109  28  22 

9657 

107  50  45 

9674 

106  13  30 

9601 

104  36  38 

9707 

2 

Spica 
AIarb 

W. 

74  52  17 

9485 

76  33  51 

9500 

78  15    4 

9515 

79  55  56 

9530 

W. 

72    8  44 

9347 

73  53  35 

9369 

75  38    4 

9377 

77  22  11 

9309 

' 

Jupiter 

W. 

30  54  45 

9467 

32  36  44 

9481 

34  18  24 

9494 

35  59  46 

9507 

Antares 

W. 

29  40  33 

9663 

31  18    2 

9659 

32  55  37 

9657 

34  33  14 

9658 

Fomalhaut 

E. 

58  59  26 

9799 

57  24  48 

9891 

55  50  47 

9851 

54  17  25 

9888 

Venus 

E. 

70  34  17 

9869 

69     1     9 

9879 

67  28  23 

9896 

65  55  59 

9913 

a  Pegasi 

E. 

74  53  51 

9841 

73  20  16 

9863 

71  47  10 

9886 

70  14  33 

9900 

■ 

Suw 

E. 

96  37  50 

9799 

95    3  11 

9808 

93  28  53 

9895 

91  54  57 

9849 

3 

Spica 
Mars 

W. 

88  15    8 

9604 

89  53  57 

9618 

91  32  27 

9639 

93  10  38 

9646 

W. 

85  57  39 

9463 

87  39  45 

9477 

89  21  31 

9490 

91    2  58 

9504 

JUPITBR 

W. 

44  21  55 

9574 

46     1  26 

9588 

47  40  37 

9601 

49  19  30 

9615 

Ao  tares 

W. 

42  40  18 

9685 

44  17  18 

9609 

45  54    8 

9701 

47  30  47 

9710 

Fomalhaut 

E. 

46  41  14 

3066 

45  12  22 

3110 

43  44  24 

3156 

42  17  22 

3906 

Vewds 

E. 

58  19  19 

9996 

56  49     1 

3019 

55  19    3 

3096 

53  49  25 

3043 

a  Pegasi 

E. 

62  39  25 

3943 

61  10    6 

3073 

59  41  23 

3104 

58  13  18 

3136 

Sun 

E. 

84  10  35 

9999 

82  38  44 

9938 

81    7  13 

9954 

79  36    2 

9969 

4 

W. 

57  29  30 

9678 

59    6  39 

9691 

60  43  31 

9708 

62  20    8 

9714 

Antares 

W. 

55  30  55 

9758 

57    6  18 

9768 

58  41  28 

9778 

60  16  25 

9788 

Fomalhaut 

E. 

35  18  48 

3535 

33  59    3 

3093 

32  40  54 

3799 

31  24  30 

3839 

Venus 

E. 

46  25  59 

3119 

44  58  12 

3J33 

43  30  43 

3148 

42    3  31 

3169 

a  Pegasi 

E. 

51    3  13 

3394 

49  39  29 

3368 

48  16  36 

3415 

46  54  37 

3466 

1 

Sun 

E. 

72    4  50 

3043 

70  35  30 

3067 

69    628 

3071 

67  37  43 

3064 

5 

Jupiter 

W. 

70  19  21 

9no 

71  54  28 

9781 

73  29  21 

9791 

75    4     1 

9601 

1 

Antares 

W. 

68    7  51 

9837 

69  41  31 

9847 

71  14  58 

9856 

72  48  13 

Venus 

E. 

34  51  40 

3399 

33  26    5 

3949 

32    0  45 

3954 

30  35  40 

3967 

a  Pegasi 

E. 

40  20  13 

3787 

39    4  57 

3869 

37  51     6 

3059 

36  38  46 

4000 

Sun 

E. 

60  18    0 

3149 

58  50  50 

3163 

57  23  56 

3174 

55  57  16 

3187 

6 

Jupiter 

W. 

82  54    9 

9848 

84  27  35 

9857 

86    0  49 

9865 

87  33  53 

9873 

Antaras 

W. 

80  31  28 

son 

82    3  33 

9919 

83  35  28 

9997 

85    7  12 

9935 

Venus 

E. 

23  33  55 

3399 

22  10  17 

3349 

20  46  54 

S355 

19  23  46 

3370 

Sun 

E. 

48  47  27 

3943 

47  22    9 

3955 

45  57    5 

3965 

44  32  13 

3976 

7 

Jupiter 

W. 

95  16  37 

9919 

96  48  41 

9919 

98  20  36 

9996 

99  52  22 

9933 

Antares 

W. 

92  43  20 

9974 

94  14    5 

9989 

95  44  40 

9989 

97  15    6 

9997 

a  Aquil» 

W. 

50  41  19 

3044 

51  53  54 

3911 

53    7    3 

3879 

54  20  44 

3851 

Sun 

E. 

37  31    3 

3330 

36    7  26 

3341 

34  44    2 

3351 

33  20  50 

3363 

8 

Antares 

W. 

104  45    6 

3030 

106  14  41 

3037 

107  44    8 

3043 

109  13  27 

3060 

a  AquilsB 

W. 

60  35  40 

3744 

61  51  41 

3797 

63    7  59 

8719 

64  24  33 

3700 

Sun 

E. 

26  28  14 

3497 

25    6  28 

3449 

23  44  59 

3458 

22  23  48 

3478 
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QRBENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

P 

KameandBireotlon 
of  Oldeot. 

Noon. 

P.L. 

of 

Dlif. 

nih. 

P.L. 

of 

JAfL 

VPu 

P.L. 
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64  50  51 

9134 

63    0  44 

9194 

61  10  21 

9114 

24 

Pollux 

W. 

84  53  28 

9037 

86  46    4 

9030 

88  38  52 

9093 

90  31  51 

9016 

Saturn 

W. 

76  54  48 

9010 

78  48    6 

9009 

80  41  37 

1995 

82  35  19 

1989 

Regulus 

W. 

48  55    0 

9000 

50  48  35 

1991 

52  42  23 

1964 

54  36  22 

1078 

Jupiter 

E. 

47  40    7 

1084 

45  46    7 

1977 

43  51  56 

1070 

41  57  35 

1966 

Antares 

E. 

51  55  16 

9069 

50    3  49 

9079 

48  12  17 

9077 

46  20  42 

9077 

25 

Saturn 

W. 

92    5  51 

1970 

94    0  13 

1968 

95  54  38 

1967 

97  49    4 

1968 

Regulus 

W. 

64    824 

1958 

66    3    5 

1056 

67  57  49 

1965 

69  52  34 

1956 

Jupiter 

E. 

32  24  23 

1055 

30  29  38 

1957 

28  34  56 

1960 

26  40  19 

1966 

Antares 

E. 

37    3  40 

9105 

35  12  49 

9118 

33  22  18 

9135 

31  32  12 

9155 

26 

Regulus 

W. 

79  25  50 

1968 

81  20  15 

1073 

83  14  32 

1979 

85    8  40 

1986 

Mars 

W. 

31  43  24 

1899 

33  39  38 

1908 

35  35  47 

1906 

37  31  50 

1918 

a  AquiliB 

E. 

72  21  38 

9013 

70  43    1 

9634 

69    4  52 

9657 

67  27  14 

9689 

27 

Regulus 

W. 

94  36  26 

9098 

96  29  16 

9039 

98  21  50 

9050 

100  14    7 

9061 

Mars 

W. 

47    9  31 

1961 

49    4  23 

1961 

50  58  59 

1979 

52  53  18 

1983 

Spica 

W. 

41    7  36 

9098 

42  58  38 

9104 

44  49  31 

9111 

46  40  13 

9119 

aAquiln 

E. 

59  28  56 

9667 

57  55  42 

9903 

56  23  27 

9953 

54  52  15 

3008 

Fomalhaut 

E. 

90  58  59 

9969 

89  12    4 

9973 

87  25  25 

8985 

&5  39    4 

28 

Mars 

W. 

62  20    3 

9060 

64  12  19 

9064 

66    4  13 

9079 

67  55  44 

9005 

Spica 

W. 

55  50  10 

9174 

57  39  17 

9187 

59  28    4 

9900 

61  16  31 

9915 

a  AquiliB 

E. 

47  35  21 

3371 

46  12  31 

3465 

44  51  28 

3570 

43  32  21 

3685 

Fomalhaut 

E. 

76  52  36 

9379 

75    8  31 

9398 

73  24  54 

9419 

71  41  46 

9440 

29 

Mars 

W. 

77    7    5 

9179 

78  56    4 

9196 

80  44  37 

9914 

82  32  43 

9933 

Spica 

W. 

70  13    9 

9994 

71  59  17 

9311 

73  45    1 

9398 

75  30  20 

9345 

Jupiter 

W. 

28  14  29 

9957 

30    1  31 

9971 

31  48  13 

9986 

33  34  33 

9309 

Fomalhaut 

E. 

63  14    7 

SS63 

61  34  21 

9591 

59  55  13 

9690 

58  16  45 

9650 

a  Pegasi 

E. 

79  15  51 

9636 

77  37  45 

9660 

76    0  11 

9684 

74  23    9 

9708 

Sun 

E. 

127  38  21 

9591 

125  59  13 

9609 

1 

124  20  30 

9696 

122  42  11 

9645 

30 

Spica 

W. 

84  10  34 

9435 

85  .'i3  19 

9453 

87  35  38 

9471 

89  17  32 

8489 

Jupiter 

W. 

42  20  21 

9384 

44    4  18 

9409 

45  47  50 

9419 

47  30  58 

8436 

Antares 

W. 

38  38  65 

.   a^ 

40  19  27 

9539 

41  59  46 

9560 

43  39  50 

8569 

Fomalhaut 

E. 

50  15  21 

9898 

48  41  29 

9809 

47    8  31 

9913 

45  36  29 

8060 

a  Pegasi 

E. 

66  26  36 

9847 

64  53    9 

9879 

'63  20  23 

9911 

61  48  18 

9044 

Sun 

E. 

114  36  54 

9740 

113    1    7 

9750 

111  25  45 

9778 

109  50  48 

8798 
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AT  GREENWICH  APPARENT  NOON. 

1 

1 

o 

1 

4 
1 
1 

1 

THE  SUN'S 

Sidereal 
Time  of 

Semi- 
diameter 
Paning 
Meridian. 

£qaatiou  of 

Time, 

to  be 
Sobtracted 

from 
Apparent 

Time. 

Dili:  for 
1  Honr. 

1 

1 

Apparent 
Ki^ht  Asooneiou. 

Diff.  for 
1  Honr. 

Apparent 
Deollnatlon. 

Diff.  for 
1  Hoar. 

Semi, 
diameter. 

Tues. 
Wed. 
Thur. 

1 

2 
3 

h     m       s 

2  36  16.77 
2  40     6.38 
2  43  56.55 

9.5^ 
9.579 
9.602 

N.15  17  32.4 
15  35  22.7 
15  52  57.6 

+44'.91 
44.28 
43.63 

15  54.06 
15  53  83 
15  53.60 

66!ll 
66.19 
66.27 

m       B 

3     5.19 
3  12.11 
3  18.47 

o'lsoo 

0.276 
0.253 

Frid. 

Sat. 

SUN. 

4 
5 
6 

2  47  47.29 
2  51  38.62 
2  55  30.53 

9.6*26 
9.650 
9.675 

16  10  16.8 
16  27  20.1 
16  44     7.0 

+42.97 
42.30 
41.61 

15  53.37 
15  53.14 
15  52.91 

66.35 
66.43 
66.51 

3  24.26 
3  29.48 
3  34.12 

0.229 
0.205 
0.180 

Mon. 
Tues. 
Wed. 

7 
8 
9 

2  59  23.02 

3  3  16.10 
3    7     9.77 

9.699 
9.784 
9.749 

17     0  37.4 
17  16  50.9 
17  32  47.2 

+40.91 
40.20 
39.48 

15  52.68 
15  52.46 
15  52.24 

66.59 
66  68 
66.76 

3  38.17 
3  41.63 
3  44.51 

0.156, 

0.131 

0.107 

Thur. 

Frid. 

Sat. 

10 
11 
12 

3  11     4.01 
3  14  58.83 
3  18  54.23 

9.773 
9.797 
9.620 

17  48  25.9 

18  3  46.8 
18  18  49.6 

+38.74 
37.99 
37.23 

15  52.03 
15  51.82 
15  51.61 

66.84 
66.92 
67.01 

3  46.81 
3  48.54 
3  49.70 

0.083 
0.059 
0.036 

SUN. 

Mon. 

Tues. 

13 
14 
15 

3  22  50.20 
3  26  46.73 
3  30  43.81 

9.844 
9.867 
9.890 

18  33  34.0 

18  47  59.6 

19  2     6.1 

+36.46 
35.67 
34.87 

15  51.41 
15  51.22 
15  51.03 

67.09 
67.17 
67.25 

3  50.29 
3  50.32 
3  49.79 

0.012 
O.Oll 
0.034 

Wed. 
Thur. 
Frid. 

1 

16 
17 

18 

3  34  41.44 
3  38  39.62 
3  42  38.35 

9.913 
9.936 
9.958 

19  15  53.3 
19  29  20.8 
19  42  28.5 

+34.06 
33.23 
32.40 

15  50.84 
15  50.66 
15  50.48 

67.34 
67.42 
67.50 

3  48.72 
3  47.10 
3  44.93 

0.057  , 

0.080 

0.102 

Sat. 

SUN. 

Mdn. 

19 
20 
21 

3  46  37.62 
3  50  37.41 
3  54  37.72 

9.980 
10.002 
10.024 

19  55  16.1 

20  7  43.2 
20  19  49.7 

+31.56 
30.70 
29.83 

15  50.30 
15  50.12 
15  49.95 

67.58 
67.65 
67.73 

3  42.23 
3  39.01 
3  35.26 

0.124  1 

0.146 

0.168 

Tues. 
Wed. 
Thur. 

22 
23 
24 

3  58  38.55 

4  2  39.89 
4     6  41.74 

10.046 
10.0(57 
10.088 

20  31  35.3 
20  42  59.7 
20  54     2.8 

+28.95 
28.06 
27.17 

15  49.78 
15  49.61 
15  49.45 

67.80 

67.88 
67.95 

3  31.00 
3  26.23 
3  20.95 

0.189 
0.210 
0.231 

Frid. 

Sat. 

SUN. 

25 
26 

27 

4  10  44.08 
4  14  46.92 
4  18  50.24 

10.109 
10.129 
10.140 

21     4  44.2 
21   15     3.9 
21  25     1.7 

+26.27 
25.36 
24.44 

15  49.29 
15  49.13 
15  48.97 

68.02 
68.09 
68.15 

3  15.17 
3     891 
3    2.17 

0.252 
0.272  ; 
0.292  1 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

4  22  54.03 
4  26  58.29 
4  31     3.00 
4  35     8.15 

10.168 
10.187 
10.205 
10.223 

21  34  37.2 
21  43  50.4 

21  52  41.1 

22  1     9.0 

+23.51 
22.57 
21.63 
20.68 

15  48.82 
15  48.67 
15  48.52 
15  48.38 

68.22 
68.28 
68.34 
68.40 

2  54.95 
2  47.27 
2  39.14 
2  30.57 

0.31 1 
0.330  ! 
0.348 
0.366  ' 

Frid.     32 1 

4  39  13.73 

10.241 

N.22     9  14.0 

+  19.72 

15  48.24    68.45 1 

2  21.58 

1 
0.384  . 

Note.— The  i 
The 

nean  time  of  aemid 
sign  +  prefixed  to 

Liometer  p 
the  hoorl 

aasing  may  be  found  by  sub 
y  change  of  declination  indici 

kraoting  0-.18  from  the  i 
Ktes  that  north  declinatl 

ildereal  time, 
ons  are  increa 

1 
Bing. 
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AT  OBEENWIOH  MEAN  NOON. 

THE 

SUN'S 

i 

1 

1 
1 

Bqution  of 

Time, 

to  be 

Added  to 

Mean  Time. 

DiA  for 
1  Hoar. 

Sidereal 

Time, 

or 

RIgbt  Asceneion 

of 

Mean  Siin. 

Apparent 
Bight  AaoeDsion. 

Diitfor 
I  Hour. 

Appwent 
Deollnation. 

Dlitlbr 
1  Hour. 

Tues. 

1 

h     m       8 

2  36  17.26 

B 

9.556 

N.  15  17  34.6 

+44^9 1 

m       8 

3     5.20 

0.300 

h      m       s 

2  39  22.46 

Wed. 

2 

2  40    6.89 

9.580 

15  35  24.9 

44.28 

3  12.13 

0.876 

2  43  19.02 

Thur. 

3 

2  43  57.08 

9.603 

15  52  59.9 

43.63 

3  18.49 

0.253 

2  47  15.57 

Frid. 

4 

2  47  47.85 

9.687 

16  10  19.2 

+42.97 

3  24.28 

0.289 

2  51  12.13 

Sat. 

5 

2  51  39.19 

9.651 

16  27  22.5 

42.30 

3  29.49 

0.205 

2  55     8.68 

SUN. 

6 

2  55  31.11 

9.676 

16  44    9.5 

41.61 

3  34.13 

0.180 

2  59     5.24 

Moo. 

7 

2  59  23.61 

9.700 

17    0  39.9 

+40.91 

* 

3  38.18 

0.166 

3    3     1.79 

Tues. 

8 

3    3  16.70 

9.725 

17  16  53.4 

40.20 

3  41.64 

0.131 

3    6  58.35 

Wed. 

9 

3    7  10.38 

9.749 

17  32  49.7 

89.48 

3  44.52 

0.107 

3  10  54.90  ( 

Thur. 

10 

3  11     4.63 

9.773 

17  48  28.4 

+38.74 

3  46.84 

0.083 

3  14  51.46  j 

Frid. 

11 

3  14  59.46 

9.797 

18    3  49.3 

37.99 

3  48.55 

0.059 

3  18  48.01 

Sat. 

12 

3  18  54.86 

9.880 

18  18  52.1 

37.23 

3  49.71 

0.036 

3  22  44.57  , 

SDN. 

13 

3  22  50.83 

9.844 

18  33  36.4 

+36.46 

3  50.30 

0.012 

3  26  41.12 

Mon. 

14 

3  26  47.36 

9.867 

18  48     1.9 

35.67 

3  50.32 

0.011 

3  30  37.68 

Tues. 

15 

3  30  44.44 

9.890 

19    2     8.4 

34.87 

3  49.79 

0.034 

3  34  34.23 

Wed. 

16 

3  34  42.07 

9.913 

19  15  55.5 

+34.06 

3  48.72 

0.057 

1 
3  38  30.80  i 

Thur. 

17 

3  38  40.25 

9.936 

19  29  23.0 

33.23 

3  47.10 

0.080 

3  42  27.35  , 

Frid. 

18 

3  42  38.98 

0.958 

19  42  30.6 

32.40 

3  44.93 

0.102 

3  46  23.91 

Sat. 

19 

3  46  38  24 

9.980 

19  55  18.1 

+31.56 

3  42.22 

0.184 

3  50  20.46 

SUN. 

20 

3  50  38.02 

10.002 

20    7  45.1 

30.70 

3  39.00 

0.146 

3  54  17.02  ' 

Mon. 

21 

3  54  38.32 

I0J)24 

20  19  51.5 

29.83 

3  35.25 

0.168 

3  58  13.57 

Tues. 

22 

3  58  39.14 

10.045 

20  31  37.0 

+28.95 

3  30.99 

0.189 

4     2  10.13 

Wed. 

23 

4    2  40.47 

10.066 

20  43     1.3 

28.06 

3  26.22 

0.210 

4     6     6.68 

Thur. 

24 

4    6  42.30 

10.087 

20  54     4.3 

27.17 

3  20.94 

0.831 

4  10     3.24 

Frid. 

25 

4  10  44.63 

10.108 

21     4  45.7 

+26.87 

3  15.16 

0.858 

4  13  59.79 

Sat. 

26 

4  14  47.45 

10.1i;8 

21   15     5.3 

85.36 

3    8.90 

0.878 

4  17  56.36 

SUN. 

27 

4  18  50.75 

I0.N8 

21  25     3.0 

84.44 

3    2.16 

0.898 

4  21  52.91 

Mon. 

28 

4  22  54.52 

10.167 

21  34  38.4 

+83.51 

2  54.94 

0.311 

4  25  49.47 

Tues. 

29 

4  26  58.76 

10.166 

21  43  51.5 

22.57 

2  47.26 

0.330 

4  29  46.02 

Wed. 

30 

4  31  '  3.45 

i  0.204 

21  52  42.1 

21.63 

2  39.13 1 

0.348 

4  33  42.58 

Thur. 

31 

4  35     858 

10.222 

22     1     9.9 

80.68 

2  30.56 

0.366 

4  37  89.13 

Frid. 

32 

4  39  14.13 

10.240 

N  22    9  14.8 

+19.78 

2  21.57 

0.384 

4  41  35.69 

Kohl- 

.Th6 

The 

Met 

■ign  + prefixed  tot] 
DoreMing. 

tannoonii 
tie  hourly 

lay  be  aasamed  the  aame  m  thi 

It  for  apparent  s 
that  north  deoll 

oon. 
natione 

Diff.  for  1  hoar, 
-f9-.8565. 
(Table  m.) 
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i 

THE  SUN'S 

^ 

>> 

Locarithm 

1 

1 

o 

o 

1 

TRUE  LONGITTTDB. 

Dift  for 
1  Hoar. 

LATITUDE. 

of  the 

Badins  Vector 

of  the 

Earth. 

Diftfor 
1  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

A 

V 

1 

2 
3 

122 
123 
124 

O           /             01 

41  30  48.7 

42  28  57.0 

43  27     3.9 

30  47'7 
28  55.9 
27     2.7 

145.32 
145.26 

-  0.02 
0.15 
0.28 

0.0035916 
0.0037008 
0.0038090 

+45.7 
45.3 
44.8 

h      m       8 

21   17     7.73 
21   13  11.82 
21     9  15.92 

4 

1     5 
6 

125 
126 
127 

44  25     9.3 

45  23  13.4 

46  21   16.1 

25     8.0 
23  11.9 
21   14.5 

145.20 
145.14 
145.08 

-  0.42 
0.54 
0.64 

0.0039161 
0.0040219 
0.0041262 

+44.3 

43.7 

'43.1 

21     5  20.01 
21     1  24.10 
20  57  28.19 

7 
8 
9 

128 
129 
130 

47  19  17.4 

48  17  17.2 

49  15  15.7 

19  15.7 
17  15.4 
15  13.7 

145.02 
144.06 
144.00 

-  0.72 
0.79 
0.81 

0.0042289 
0.0043299 
0.0044290 

+42.4 
41.7 
40.9 

20  53  32.28 
20  49  36.37 
20  45  40.46 

10 
11 
12 

131 
132 
133 

50  13  12.7 

51  11     8.1 

52  9     2.0 

13  10.5 

11     5.8 

8  59.6 

144.64 

144.78 

.  144.71 

-  0.80 
0.76 
0.71 

0.0045262 
0.0046216 
0.0047151 

+40.1 
39.3 
38.5 

20  41  44.55 
20  37  48.64 
20  33  52.73 

13 
14 
15 

134 
135 
136 

53  6  54.3 

54  4  45.0 

55  2  34.0 

6  51.8 
4  42.3 
2  31.2 

144.65 
144,58 
144.51 

-0.62 
0.51 
0.38 

0.0048065 
0.0048960 
0.0049836 

+37.7 
36.9 
36.1 

20  29  56.82 
20  26     0.91 
20  22     5.00 

16 
17 
18 

137 

138 
139 

56    0  21.4 

56  58     7.1 

57  55  51.2 

0  18.4 
58    4.0 
55  48.0 

144.44 
144.37 
144.30 

-0.25 
-0.12 
+  0.01 

0.0050694 
0.0051534 
0.0052357 

+35.4 
34.7 
34.0 

20  18     9.09 
20  14  13.18 
20  10  17.27 

19 
20 
21 

140 
141 
142 

58  53  33.7 

59  51   14.6 

60  48  53.9 

53  30.3 
51   11.0 
48  50.2 

144.23 
144.17 
144.11 

+  0.12 
0.20 
0.27 

0.0053165 
0.0053960 
0.00^4744 

+33.4 
32.9 
32.3 

20    6  21.36 
20     2  25.45 
19  58  29.54 

22 
23 
24 

143 
144 
145 

61  46  31.7 

62  44     8.2 

63  41  43.2 

46  27.9 
44    4.1 
41  38.9 

144.05 
143.99 
143.93 

+  0.31 
0.32 
0.29 

0.0055514 
0.0056272 
0.0057020 

+31.8 
31.3 
30.9 

19  54  33.63 
19  50  37.72 
19  46  41.81 

25 
26 

,27 

146 
147 
148 

64  39  16.9 

65  36  49.5 

66  34  21.0 

39  12.5 
36  45.0 
34  16.4 

143.88 
143.83 
143.79 

+  0.23 

0.16 

+  0.06 

0.0057757 
0.0058484 
0.0059200 

+30.5 
30.1 
29.6 

19  42  45.90 
19  38  49.99 
19  34  54.08 

,  28 

29 

j  30 

'  31 

149 
150 
151 
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7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FEIDAY  25. 


h  m 
16  9 
16  12 
16  15 
16  17 
16  20 
16  22 
16  25 
16  28 
16  30 
16  m 
16  35 
16  38 
16  41 
16  43 
16  46 
16  48 
16  51 
16  54 
16  56 

16  59 

17  1 
17  4 
17  7 
17  9 


17  12 
17  14 
17  17 
17  20 
17  22 
17  25 
17  28 
17  30 
17  ;« 
17  35 
17  38 
17  41 
17  43 
17  46 
17  49 
17  51 
17  54 
17  56 
17  5i) 


59.60 
33.74 

8.i)6 
42.55 
17.22 
5>.05 
27.05 

2.21 
37.52 
12.98 
48.59 
24.3:} 

0.21 
36.22 
12.35 
48.60 
24.97 

1.45 
38.03 
14.70 
51.46 
28.31 

5.2:^ 
42.22 


8 

2.5676 
2.5705 
2.5734 
2.576.'} 
2Ji79l 
2.5819 
2.5847 
2.5873 
2.5898 
2.f.923 
2.5946 
2.5969 
2.5991 
2.6012 
2.6032 
2.6052 
2.6071 
2.6088 
2.6104 
2.61 19 
2.6134 
2.6147 
2.6159 
2.6171 


S.16  38 

16  47 

16  55 

17  4 
17  12 
17  20 
17  28 
17  36 
17  44 
17  51 

17  59 

18  6 
18  14 
18  21 
18  28 
18  34 
18  41 
18  48 

18  54 

19  0 
19  7 
19  13 
19  18 
19  24 


35.2 
14.1 
45.7  • 
9.8. 
2().5 
35.7 
37.2 
31.0 
17.1 
55.3 
25.6  I 

48.0  1 
2.3  I 
8.5 
6S^ 

56.5  I 

38.1  ! 
11.4  I 

36.2  I 
52.6 

0.5! 

0.0, 
50.9 
33.2  I 


SATUKDAY  26. 


18 
18 
18 
18 


18  12 
18  15 


19.28 
56.40 
:W.57 
10.78 
48.03 
25.32 

2.()4 
39.97 
17.31 
54.6(> 
32.00 

9.34 
46.6()  I 
23.96 

1.2.3  , 
3e.4(i 
15.64 
52.78 
29.8()  I 

6.87 
43.81  I 
20.67 
57.44 
34.12 
10.70 


2.6182 
2.6191 
2.6198 
2.6205 
2.6212 
2.6217 
2.6221 
2.6220 
2  6224 
2.6224 
2.6223 
2.6221 
2.6218 
2.6214 
2.6208 
2.6-JOl 
2.6193 
2.6185 
2.6174 
2.6162 
2.6150 
2.6136 
2.6121 
2.6105 
2.6087 


S.19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

S.20 


30  6.8 
35  31.7 
40  47.9 
45  .55.3 
50  53.9 
55  43.6 
0  24.5 
4  56.5 
9  19.6 
13  33.7 
17  38.8 
21  35.0 
25  22.2 
29  0.4 
32  29.5 
35  49.() 
39  0.6 
2.(> 
55.5 
39.3 
14.1 
52  39.8 
54  56.5 
57  4.1 
59  2.6 


42 
44 
47 
50 


8.708 
8.587 
8.464 
8..340 
8.216 
8.089 
7.961 
7.832 
7.702 
7.571 
7.439 
7.306 
7.171 
7.036 
6.900 
6.762 
6.624 
6.484 
6.343 
6.203 
6.062 
5.920 
5.777 
5.6.12 


5.487 
5  342 
5.197 
5.050 
4.902 
4.755 
4.607 
4.459 
4.310 
4.160 
4.011 
3.862 
3.712 
3.561 
3.410 
3.259 
3.108 
2.9:)7 
2.806 
2.655 
2.504 
2.353 
2.202 
2.0.51 
1.900 


Hour. 


Right  Ascension. 


Diff.  for 
1  Minute. 


Declination. 


Diflf  for 
1  MiuuU' 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2.3 


0 

1 

2 

3 

4 

5 

() 

7 

8 

9 
10 
11 
12 
13 
14  I 
15 
16 

17  I 

18  ; 
19 
20  ! 
21 
22 
23 
24  I 


SUNDAY  27. 


h     ni      8       I 

18  15  10.70 
18   17  47.17 
18  20  2:U2 
IS  22  .59.75 
IS  25  35.85 
18  28   11.82 
18  30  47.65 
18  33  23.32  | 
18  35  .58.84  , 
18  38  34.20  I 
18  41     9.39 
18  43  44.40 
18  46  19.23  I 
18  48  53.87  : 
18  51  28.31  i 
18  54     2.55 
18  56  36.58 

18  ,59  10.40 

19  1  44.00 
19  4  17.37 
19  6  50.51 
19  9  23.42 
19  11  .56.08 
19  14  28.49 


2.6087 

S.20  59    2.6 

istoo 

2.6068 

21 

0  52.1 

1.7.^ 

2.6048 

21 

2  32.(5 

i^'iog 

2.6027 

21 

4     4.0 

1.449 

2.6006 

21 

5  2().4 

l.-.W 

2.5983 

21 

6  39.9 

1.150 

2.5958 

21 

7  44.4 

1.000 

2.5933 

21 

8  :J9.9 

0.851 

2.5907 

21 

9  23.5 

0.702 

2.5879 

21 

10     4.2 

0.5.*>4 

2.5850 

21 

10  :w.o 

0.407 

2..5820 

21 

10  53.0 

0.260 

2.5789 

21 

1 1     4.2 

-0.113 

2.5757 

21 

1 1     6.(i 

-Hi.o:a 

2.5723 

21 

1 1     0.2 

0.179 

2.5689 

21 

10  4,5.1 

0.324 

2.5654 

21 

10  21.3 

0.469 

2.5618 

21 

9  48.8 

0.613 

2.5581 

21 

9     7.7 

0.757 

2.5543 

21 

8   18.0 

0.899 

2.5504 

21 

7   19.8 

1.04C 

2.5464 

21 

6  13.2 

1.181 

2.5422 

21 

4  .58.1 

i.:«2 

2.5;«0 

S.2I 

3  34.(i 

1.461 

MONDAY  28. 


19  17 
19  19 
19  22 
19  24 
1!>  27 
19  29 
19  .32 
19  31 
19  37 
19  39 
19  42 
19  44 
19  47 
VJ  49 
19  52 
19  ,54 
19  .56 

19  59 

20  1 


20 
20 
20 


20  11 
20  13 
20  16 


0.64  ! 
32.54  J 

4.17  1 
35.,53  I 

().62  ! 
37.43  I 

7.9()  i 
38.20 

8.14  , 
37.79 

7.14  ' 
36.18 

4.90 
33.31 

1.41 
29.19 
.56.64 
23.77 
50..57 
17.03 
43.1() 

8.95 
34.39 
59.49 
24.24 


2.5337 
2.5294 
2.5249 
2.5204 
2.51.58 
2.5112 
2.5064 
2.5015 
2.4966 
2.4917 
2.4866 
2.4814 
2.4761 
2.4709 
2.4(»56 
2.4602 
2.4.'il8 
2.4494 
2.4-438 
2.4382 
2.4326 
2.4269 
2.4-J12 
2.4154 
2.40l«j 


S.21 
21 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
I  20 
!  20 
19 
19 
19 
S.  lf» 


2  2.8 
0  22.7 

58  34.3 
56  37.7 
54  33.0 
.52  20. 1 
49  .59.2 
47  .30.3 

44  53.5 
42  8.9 
.39  1().5 
.3()  16.3 
33  8.3 
29  52.7 
2(i  29.6 
22  ,59.0 
19  20.9 
15  35.5 
11  42.8 

7  42.8 

3  35.6 
.59  21.4 
.55  0.1 
.50  31.8 

45  .56.6 


1.599 

i.rr 

1.875 
2.011 
2.147 
2.28-2 
2.415 
2.547 
2.678 
2.H08 

2.9:«ii 

3.0<>8 
3.197 
3.32:i 
3.448 
3.573 
3.696 
3.818 
3.939 
4.060 
4.178 
4.296 
4.413 
4.529 
4.614 
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GEEENWICH  MEAN  TTME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Diff.  for 
I  Minute. 

Dcolination. 

Diff.  for 
1  Minute. 

Hour. 

Right  Ascension 

Diff:  for 
1  Minute. 

Declination. 

Diff:  for 
1  Minute. 

TU 

ESDA 

Y  29. 

TBUESDAY  31. 

h      Ul        8 

a 

O          /          1' 

// 

li     ni       8 

8 

O           /          // 

0 

20  Hi  24.24 

9.4096 

S.  19  45  56.6 

4.644 

0 

22    5    7.59 

2.1937 

S.14  13  21.2 

8.769 

1 

20  18  48.«4 

9.4037 

19  41   14.5 

4.757 

1 

22    7  14.85 

9.1182 

14     4  33.3 

8.827 

2 

20  21    12.()9 

9.:»79 

19  36  25.7 

4.869 

2 

22    9  21.78 

9.1198 

13  55  41.9 

8.885 

3 

20  2?}  3().:^J 

9.3920 

19  31  30.2 

4.980 

3 

22  11  28.39 

9.1075 

13  46  47.1 

8.943 

i     4 

20  25  59.73 

2.3860 

19  26  28.1 

5.090 

4 

22  13  34.68 

9.1091 

13  37  48.9 

8.997 

5 

20  28  22.71 

9.3801 

19  21    19.4 

5.199 

5 

22  15  40.65 

9.0968 

13  28  47.4 

9.051 

6 

20  30  45.34 

9.y74l 

19  16    4.2 

5.307 

6 

2-2  17  46.30 

.9.0916 

13  19  42.7 

9.104 

!      7 

20  a3    7.(11 

9.3681 

19  10  42.6 

5.413 

7 

22  19  51.64 

9.0864 

13  10  34.9 

9.157   1 

;  8 

20  35  2t).51 

a.3690 

19    5  14.6 

5.519 

8 

22  21  56.()7 

9.0813 

13     1  23.9 

9.909   , 

'  {) 

20  37  51.05 

2.356() 

18  59  40.3 

5.693 

9 

22  24     1.40 

9.0762 

12  52    9.8 

9.260 

10 

20  40   12.23 

2.3499 

18  53  59.8 

5.736 

10 

2*2  26    5.82 

2.0712 

12  42  52.7 

9.309 

fl 

20  42  33.04 

2..34.38 

18  48  13.2 

5.827 

11 

22  28    9.94 

9.0669 

12  :«  32.7 

9.357 

12 

20  44  53.49 

2.3377 

18  42  20.6 

6.927 

12 

22  30  13.76 

9.0619 

12  24     9.8 

9.405 

13 

20  47   13.57 

2.3316 

18  36  22.0 

6.037 

13 

22  32  17.29 

9.0563 

12  14  44.1 

9.451    1 

14 

20  49  :W.28 

2.3256 

18  30  17.4 

6.125 

14 

22  34  20.52 

9.0514 

12    5  15.7 

9.497   ' 

15 

20  51  52.G3 

9.3194 

18  24     7.0 

6.299 

15 

22  36  23.46 

9.0466 

1 1  55  44.5 

9.549 

,   J6 

20  54   11.61 

9.3139 

18  17  50.8 

6.317 

16 

22  38  26.12 

9.0419 

1 1  46  10.6 

9.586 

17 

20  5fi  30.22 

2.3071 

18  11  28.9 

6.419 

17 

22  40  28.49 

9.0372 

11  36  34.1 

9.629 

18 

20  58  48.46 

9.3009 

18    5     1.3 

6..508 

18 

22  42  30.58 

9.0325 

11  26  5.5.1 

9.671 

J9 

21     1     6.33 

9.2948 

17  58  28.2 

6.598 

19 

22  44  32.39 

9.0379 

11   17  13.6 

9.719 

,  20 

21     3  23.83 

2.2887 

17  51  49.6 

6.688 

20 

22  46  33.93 

2.0334 

11     7  29.7 

9.759 

21 

21     5  40.97 

2.2826 

17  45    5.6 

6.778 

21 

22  48  35.20 

3.0189 

10  57  43.4 

9.792  , 

22 

21     7  57.74 

2.2764 

17  38  16.3 

6.867 

22 

22  50  3().20 

2.0145 

10  47  54.7 

9.831 

2J3 

21    10  14.14 

2.9709 

S.17  31  21.6 

6.955 

23 

22  52  36.94 

2.0101 

S.10  38    3.7 

9.868 

WEE 

)NESD 

AY  30. 

FRII 

►AY,  J 

UJ>JE   1. 

0 

21    12  30.17 

9.2641 

S.17  24  21.7 

7.041 

0  1    22  54  37.42 

2.0058 

8.10  28  10.5 

9.904 

1 

21    14  45.a3 

9.2580 

17  17  16.7 

7.196 

^         _^.   - — 

— r'       _- 

2 

21    17     1.13 

9.9520 

17  10    6.6 

7.910 

3 

21    19  16.07 

9.9459 

17    2  51.5 

7.999 

4 

21  21  30.64 

9.9398 

16  55  31.5 

7.373 

1     5 

21  23  44.85 

9.9337 

16  48    6.7 

7.454 

PHASES 

OF  T 

HE  MOON, 

1     G 

21  25  58.69 
21  28  12.17 

2.2377 

1()  40  37.0 
16  .33    2.6 

7.534 

7 

9.9217 

7.619 

■ 

8 

21  30  25.29 

2.2157 

16  25  2,3.6 

7.688 

(1      ii 

9 
10 

21  32  38.06 
21  34  50.47 

2.2098 
2.2038 

16  17  40.0 
16    9  51.9 

7.764 
7.839 

a   Lust  Qiiarte 

r  .     .  W 

[ay       2     11 

47.1 

11 

21  37    2.52 

9.1979 

16     1  59.3 

7.913 

#  New  Moon. 

.     .     . 

.     10     13 

23.5 

12 

21  39  14.22 

9.1921 

15  54     2.3 

7.9h6 

3)  First  Qiiarti 

;r .     .     . 

.     18     11 

5.2 

13 
14 

21  41  25.57 
21   43  36..57 

2.1862 
9.1803 

15  46     1.0 
15  37  55.5 

8.057 
P.1-J7 

O  FiiiriVlooii  . 

.    25       1 

40.1 

15 
\6 

21  45  47.21 
21  47  57.50 

9.1744 
9.1687 

15  29  45.8 
15  21  32.0 

8.196 
8.364 

--^- 

1  17 

21  50    7.45 

9.1630 

15  13  14.2 

8.331 

d       h 

18 

21   52  17.06 

9.1573 

15    4  52.3 

8.397 

(T    A|)0|^'ie  .     . 

.    .  IM 

lay      9     12.9 

19 
20 

21  54  26.32 
21   5G  35.24 

9.1515 
9.1459 

14  5i]  26.5 
14  47  .5<i.9 

8.162 
8.5  io 

a    Perigee  .     . 

.     .    . 

.    24      6.7 

21 

21   58  43.83 

2.1403 

11  3!>  23.5 

8.5i<7 

i  22 

22     0  52.08 

9.1347 

14  30  4(5.4 

8.649 

23 

22     3     0.00 

9.1393 

14  22     5.6 

8.710 

24 

22     5    7.59 

9.1  an 

S.  14    13  21.2 

8.769* 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

p 

Name  and  Dirootioii 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

2f)07 

ui^. 

P.L. 
of 
Diff. 

Vlb. 

P.  L 

of 
Diff. 

IXh. 

P.  L.  j 

of      1 

Dinr. 

1 

Spica 

W. 

m  51)'  6 

92  40    3 

2526 

94  20  40 

2544 

1)6    d  52 

2563 

1 

Jupiter 

W. 

49  i;}  41 

SI53 

50  56    0 

2471 

52  37  54 

2488 

54  19  24 

2506 

A 11  tares 

w. 

4.'i  VJ  37 

2.-)74 

46  59     8 

25F7 

48  38  21 

S600 

.50  17  I'i 

9614 

I 

Pomalham 

E. 

44    5  25 

3009 

42  35  24 

3064 

41     6  30 

3122 

39  38  47 

3184 

a  Pi'pasi 

i: . 

60  l(i  55 

2979 

58  46  K; 

3016 

.57  16  23 

3054 

55  47  17 

:wa'i 

VeiNus 

E. 

m  12  () 

S894 

87  39  40 

2915 

SG    7  40 

2934 

84  3(J    4 

2954 

Sun 

K- 

108  \6  17 

2817 

106  42  11 

2836 

105    8  30 

2855 

103  35  14 

2874 

2 

Jupiter 

vv. 

(J2  40  54 

2590 

64  20    3 

9606 

65  58  50 

2623 

(>7  37  14 

Q6:i9 

All  lares 

w. 

58  27    ;i 

2686 

60    4     2 

2701 

61  40  41 

2715 

(i3  17     1 

2730 

a  Pegasi 

K. 

48  34  47 

3329 

47  II     9 

3386 

45  48  3() 

3445 

44  27  10 

3509 

Venus 

E. 

77     4   h) 

3051 

75  35    6 

3069 

74     6  19 

3088 

72  37  55 

.1106 

Sun 

E. 

1)5  54  55 

2967 

94  24     1 

29Ki 

92  53  30 

3004 

91  23  22 

3021 

8 

Jupiter 

W. 

75  4:^  58 

271.5 

77  20  18 

2729 

78  56  19 

2743 

HO  32    2 

S756 

A 11  tares 

VV. 

71   Vi  54 

2801 

72  48  21 

2814 

74  22  31 

2838 

75  56  23 

3841 

a  Aqiiilte 

VV. 

:ri  44  41) 

5127 

36  40    6 

4962 

37  37  31 

4817 

38  3f?  53 

4691 

Venus 

E. 

(>5  21   ID 

3193 

()3  55    2 

3210 

(>2  29    5 

9225 

61     3  26 

3943 

Sun 

E. 

83  58    0 

3105 

82  29  57 

3121 

81     2  13 

3137 

79  34  48 

3152 

4 

Jupiter 

W. 

88  26  15 

2821 

90    0  16 

28.12 

91  34     2 

2844 

93     7  3:3 

9855 

Antares 

VV. 

83  41  33 

2903 

85  13  48 

2915 

86  45  48 

2927 

88  17  .3:3 

9938 

a  Aquilee 

VV. 

43  57     4 

4343 

45    4  50 

4180 

46  13  35 

4125 

47  23  13 

4075 

Venus 

E. 

5:3  59  45 

3316 

52  35  52 

3330 

51    12  15 

3343 

49  48  53 

3357 

1 

Sun 

E. 

72  22    9 

3223 

70  56  27 

3236 

69  31     1 

3349 

68    5  50 

3261 

5 

a  Aqnilf€ 

W. 

53  22    4 

3892 

54  35  32 

3865 

55  49  27 
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72 
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0.69 
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3 
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73 
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4 
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74 
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157 
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76 
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77 
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0.46 

0.0067910 

17.2 
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143.30 
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13 
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82 
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15 

167 
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16 
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143.17 
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17 
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86 
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18 
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87 
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0.26 
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10.8 
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19 
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88 
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20 
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89 

31     8.8 

31     0.2 

143.04 
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143.02 

0.23 
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8.8 
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22 
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91 
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0.0071131 

+  8.1 
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23 
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92 

22  45.8 
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.  24 
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93 
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0.0071492 
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25 
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94 
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0.0071652 
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26 
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95 
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+  4.4 

17  29     4.92 

29 

18i 

98 

5  53.3 

5  43.1 

142.97 

0.67 

0.0072140 

3.7 

17  25     9.01   '■ 

30 

182 

99 

3     47 

2  54.4 

142.98 

0.76 

0.0072220 

2.9 

17  21   13.10 

1 
1  '^^ 

183 

100 

0   16.3 

0     5.9 

142.99 

-  0.82 

0.0072281 

+  2.1 

17  17  17.19 

i 

Diir.  for  1  Hour, 

Not 

K.— 'Iho 

iiiimlMM-H  in  ooluiun 

A  correspont 

I  to  the  tn 

le  equinox  of  t 

be  date;  in  colui 

nn  %',  to 

—  9*.8296. 

the 

mean  equinox  of  Ja 

nuary  0<'.0. 

(Table  II.) 

Digitized  by 


Google 


IV. 


JUNE,    1888. 


96 


GREENWICH  MEAN  TIME. 

THE 

MOON'S 

1 

2 
3 

SEMIDIAMETER. 

HOE 

IIZONTAL 

Dlff.  for 
1  Hour. 

-r.8o 

1.03 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

15  12!5 
15     2.0 
14  53.9 

Micluigbt. 

Noon. 

Midnight. 

Dlff.  for 
1  Hour. 

-l'.6l 
1.23 
0.83 

Meridian  of 
Greenwich. 

Diff.  for 
1  Hoar. 

iu"~ 
1.82 
1.76 
1.73 

Noon. 

15     6.9 
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5 
6 

14  48.4 
14  45.4 
14  44.6 

14  46.7 
14  44.8 
14  45.0 
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GREENWICH  MEAN  TIME. 

THE  MOON^S  RIGHT  ASCENSION  AND  DECLINATION. 
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23  26  37.61 
23  28  36.53 

8 

1.0839 

S.  /  53  20.8 
7  42  44.2 

10.598 
10UI9I 

0        o'58'27!66      L86e9  N.  0  48'    7^51    ioi«7 

. 

2 

23  30  35.21 

1.9761 

7  32    6.2 

10.643 

3 

23  32  33.66 

1.9793 

7  21  27.0 

10.664 

4 

23  34  31.89 

1.9696 

7  10  46.5 

10.685 

5 

2J)  36  29.90 

1.9660 

7    0    4.8 

10.704 

6 

23  38  27.69 

1J614 

6  49  22.0 

10.793 

7 

23  40  25.27 

1.9579  '      6  38  38.1 

10.741 

8 

23  42  22.64 

1.9544  I      6  27  53.1 

10.757 

9 

23  44  19.80 

1.9510  '      6  17    7.2 

10.773 

10 

23  46  16.76 

i.9476 

6    6  20.3 

10.789 

11 

23  48  13.52 

1.9443 

5  55  32.5 

10.804 

12 

23  50  10.08 

1.9411 

5  44  43.8 

10.818 

13 

23  52    6.45 

1.9380 

5  33  54.3 

10.831 

14 

23  54    2.64 

1.9349 

5  23    4.1 

10.844 

15 

23  55  58.64 

1.9318 

5  12  13.1 

10.856 

16 

23  57  54.46 

1.9969 

5     1  21.4 

10.867 

17 

18 

23  59  50.11 
0     1  45.58 

1.9960 
1.9931 

4  50  29.1 
4  39  36.2 

10.877 
10.886 

PHASES  OP  THE  MOON. 

19 
20 

0    3  40.88 
0    5  36.02 

1.9903 
1.9176 

4  28  42.8 
4  17  48.8 

10.895 
10.904 

—  - 

21 

0    7  31.00 

1.9150 

4    C  54.3 

10.919 

d       h       m 

22 

0    9  25.82 

1.9194 

3  55  59.4 

10.918 

(C  Last  Quarter.    .  June      1      0    53.3 

23 

0  11  20.48 
SAT 

ijms  S.  3  45    4.2 
:URDAY  30. 

10.993 

•  New  Moon     ....      9      4    34.0 
J)  First  Quarter     ...     16     18    49.7 . 
0  Full  Moon      ....    23      9      7.5 

0 

0  13  14i^ 

1.9073 

S.  3  34    8.6 

10.998 

(C   Last  Quarter.    ...    30    15    52.6 

1 
2 
3 

0  15    9.36 
0  17    3.58 
0  18  57.66 

1J049 

3  2:3  12.7 
3  12  16.6 
3    1  20.2 

10.933 

1.9035 
1.9003 

10.938 
10.949 

1 

4 

0  20  51.61 

1.6981 

2  50  2:5.6 

10.944 

d        h 

5 

0  22  45.43 

1.8959 

2  39  26.9 

10.946 

C  Apogee.    ,    .    .  June      5    21.2               | 

6 

0  24  39.11 

1.8937 

2  28  30.1 

10.947 

Cr   Perigee 21     12.1 

7 

8 

0  26  32.<>7 
0  28  26.11 

1.8917 

2  17  33.2 
2    6  36.3 

10.948 

1.8897 

10.948 

9 

0  30  19.43 

1.8878 

1  55  3J).4 

10.947 

10 

0  32  12.64 

1.8859 

1  44  42.6 

10.947 

11 

0  34    5.74 

1.8841 

1  33  45.8 

10.946 

:  12 

0  35  58.73 

1.8894 

1  22  49.! 

10.943 

13 

0  37  51.62 

1.8807 

1  11  52.6 

10.940 

14 

0  39  44.41 

1.8790 

1     0  56.3 

10.936 

15 

0  41  37.10 

1.8n4 

0  50    0.3 

10.939 

16 

0  43  29.70 

1.8760 

0  ;59    4.5 

10.998 

1  17 

0  45  22.22 

1.8746 

0  28    9.0 

10.9S9 

'  18 

0  47  14.65 

1.8739 

0  17  13i^ 

10.915 

19 

0  49    7.00 

1.8718 

S.  0    6  19.2 

10.908 

i  20 

0  50  59.27 

1.8706 

N.  0    4  35.1 

10.901 

i  21 

0  52  51.47 

1.8694 

0  15  29.0 

10.894 

!  22 

0  54  43.60 

1.8683 

0  26  22.4 

10.885 

1  23 

0  56  35.66 

1.8679 

0  37  15.2 

10.876 

* 

U 

0  58  27.66 

1.8669 

N.  0  48    7.5 

10.867 
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ii 

KsmeuidDizeotlon 

NooiL 

P.L. 
of 

mb. 

P.L. 
of 

Vll 

P.  L. 
of 

JX^ 

P.L. 
of 

1* 

of  Object. 

Diir. 

Diflf. 

IMff. 

Diffl 

• 

1 

Aotares 

w. 

92  27' 16 

8897 

93  59  39 

S911 

95  3l'  44 

9994 

97    33§ 

9898 

a  AquileB 

W. 

50  47  49 

S905 

52    1    4 

8874 

53  14  50 

3847 

54  29    4 

o  Arietis 

E. 

56  29  55 

8073 

55    1  13 

3096 

53  32  58 

3119 

52    5  11 

9143 

Sun 

£• 

90  25  30 

9805 

88  59  27 

9990 

87  33  41 

3934 

86    8  12 

9947 

2 

a  AquileB 

W. 

60  45  37 

3737 

62    1  45 

3796 

63  18    5 

3715 

64  34  36 

9706  t 

a  Arietis 

E. 

44  53  35 

8871 

43  28  50 

9300 

42    4  38 

3331 

40  41    2 

9364 

Sun 

E. 

79    4  41 

3311 

77  40  42 

3399 

76  16  56 

3339 

74  53  22 

3344 

3 

a  AquileB 

W. 

70  59  16 

3675 

72  16  30 

9671 

73  33  48 

3667 

74  51  10 

9665 

Fomalhaut 

W. 

36    6  21 

3731 

37  22  35 

9690 

38  39  33 

3653 

39  57  10 

9099 

aPegasi 

W. 

27  24  29 

6781 

28  12    2 

5516 

29    2  35 

6988 

29  55  51 

600S 

Sun 

E. 

67  58  25 

3388 

66  35  56 

9397 

65  13  36 

9404 

63  51  24 

9410 

4 

a  AquileB 

W. 

81  18  31 

3658 

8236    3 

3658 

83  53  35 

3658 

85  11    7 

9658 

Fomalhaut 

W. 

46  32  39 

3507 

47  52  55 

9491 

49  13  29 

3475 

50  34  21 

9409 

a  Pegasi 

W. 

34  54  56 

4491 

35  59  58 

4330 

37    6  23 

4949 

38  14    3 

4176 

Sun 

E. 

57    2  10 

3439 

55  40  38 

3444 

54  19  11 

3447 

52  57  47 

9490 

5 

Fomalhaut 

W. 

57  22  12 

3405 

58  44  23 

3396 

60    6  44 

3387 

61  29  15 

3378 

a  Pegasi 

W. 

44    7  43 

3906 

45  20  57 

3865 

46  34  52 

3899 

47  49  24 

9796 

Sun 

E. 

46  11  43 

3463 

44  50  38 

3465 

43  29  35 

9466 

42    8  33 

8468 

6 

Fomalhaut 

W. 

68  24    5 

3349 

69  47  28 

3336 

71  10  58 

9330 

72  34  35 

9989 

a  Pegasi 

W. 

54  10    7 

3659 

55  27  38 

3637 

56  45  32 

3617 

58    3  48 

9606 

Sun 

E. 

35  23  39 

3470 

34    2  41 

3469 

32  41  42 

9470 

31  20  44 

9470 

7 

Fomalhaut 

W. 

79  34  29 

3994 

80  58  48 

3888 

82  23  13 

9989 

83  47  45 

98n 

a  Pegasi 

W, 

64  40    2 

3516 

66    0    8 

3509 

67  20  30 

9488 

68  41    7 

9476 

Sun 

E. 

24  35  55 

3479 

23  15    0 

3473 

21  54    6 

3475 

20  33  14 

3479 

11 

Sun 

W. 

20  26  39 

3979 

21  51  15 

3963 

23  16  10 

3947 

24  41  23 

9834 

Regulus 

E. 

47    1  19 

9874 

45  28  27 

9866 

43  55  25 

9859 

42  22  14 

9899 

Mars 

E. 

93    5  16 

9969 

91  34  24 

9969 

90    3  23 

9954 

88  32  12 

9946  ' 

Spica 

E. 

100  54  44 

9905 

99  22  31 

9897 

97  50    8 

9889 

96  17  35 

9880 

13 

Sun 

W. 

31  51  14 

3174 

33  17  54 

3163 

34  44  48 

3159 

36  11  55 

3140 

Rpgulus 

E. 

34  33  49 

9813 

32  59  38 

9805 

31  25  16 

S797 

29  50  44 

9788 

Mabs 

E. 

80  53  54 

9908 

79  21  45 

9899 

77  49  25 

9891 

76  16  55 

9883 

Spica 

E. 

88  32    8 

9638 

86  58  30 

9831 

85  24  42 

9899 

83  50  43 

9813 

13 

Sun 

W. 

43  30  53 

3085 

44  59  21 

3073 

46  28    3 

3063 

47  56  58 

3098 

Mars 

E. 

68  31  43 

9841 

66  58    8 

9831 

65  24  21 

9893 

63  50  23 

9814 

Spica 

E. 

75  57  57 

9769 

74  22  49 

9760 

72  47  29 

9759 

71  11  58 

9749 

JUPITXR 

E. 

112  27    0 

9707 

no  50  29 

9697 

109  13  45 

9688 

107  36  49 

9678 

14 

Sun 

W. 

55  25    4 

9994 

56  55  24 

3989 

58  25  59 

9970 

59  56  49 

9968 

Pollux 

W. 

27  53  58 

9890 

2<)  28    0 

9793 

31     2  37 

9769 

32  37  45 

9747 

Saturn 

W. 

15    2  42 

9691 

16  39  34 

9680 

18  16  41 

9669 

19  54    2 

9668 

Mars 

E. 

55  57  39 

9769 

54  22  31 

9760 

52  47  11 

9751 

51  11  39 

t741 

Spica 

E. 

63  11  22 

9697 

61  34  38 

9688 

59  57  42 

9679 

58  20  34 

1670 

JUPITXR 

E. 

99  28  50 

9098 

97  50  33 

9618 

96  12    2 

9607 

94  33  16 

8086 
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• 

LUNAfi  DISTANCES. 

1" 

XameftndDlrMtioii 

Midnight. 

P.L. 

of 
Diff. 

XVh. 

P.L. 

of 
Diff. 

XVlfliu 

P.L. 
of 

iMir. 

XXIJ^ 

P.L. 

of 

Dlff. 

1 

Antares 

w. 

9«35'    « 

9S51 

100  e\^ 

9963 

101  37  10 

9975 

103    8'   0 

9987 

a  Aquil» 
aAnetifl 

W. 

55  43  43 

3801 

56  58  44 

3789 

58  14    5 

3766 

59  29  43 

9760 

E. 

50  37  53 

3166 

49  11     3 

3191 

47  44  43 

3916 

46  18  53 

3943 

Suif 

E. 

84  42  50 

3961 

83  18    2 

3975 

81  53  21 

3987 

80  28  54 

3990 

2 

a  AquilflB 

W. 

65  51  17 

3608 

67    8    6 

3691 

<«  25    3 

3664 

69  42    7 

3670 

aArietis 

E. 

39  18    4 

3390 

37  55  46 

3436 

36  34  10 

3477 

35  13  20 

3809 

Sun 

E. 

73  30    1 

3354 

72    6  52 

3363 

70  43  53 

3379 

69  21     4 

3380 

3 

a  AquiloB 

W. 

76    8  34 

3663 

77  26    1 

3661 

78  43  30 

3660 

80    1    0 

3650 

Fomalhaut 

W. 

41  15  21 

3504 

42  34    2 

3560 

43  53  10 

3546 

45  12  43 

3595 

aPegasi 

W. 

30  51  35 

4990 

31  49  34 

4771 

32  49  34 

4639 

33  51  25 

4594 

Sow 

E. 

62  29  19 

3417 

61    7  22 

3493 

59  45  32 

3499 

58  23  48 

.3434 

4 

a  AquilflB 

W. 

86  28  39 

3659 

87  46  10 

3660 

89    3  40 

3669 

90  21    8 

3683 

Fomalhaut 

W. 

51  55  28 

3449 

53  16  49 

3437 

54  38  24 

3495 

56    0  12 

3415 

a  Pegasi 

W. 

39  22  52 

4110 

40  32  44 

4051 

41  43  33 

3900 

42  55  14 

3966 

Suif 

E. 

51  36  27 

3454 

50  15  11 

3457 

48  53  59 

3460 

47  32  50 

3469 

5 

Fomalhaut 

W. 

62  51  56 

3371 

64  14  46 

3364 

65  37  44 

3357 

67    0  50 

3340 

a  Pegasi 

W. 

49    4  31 

3764 

50  20  11 

3734 

5J  36  22 

3708 

52  53    1 

3689 

Suif 

E. 

40  47  33 

3469 

39  26  34 

3460 

38    5  35 

3470 

36  44  37 

3470 

6 

Fomalhaut 

W, 

73  58  20 

3317 

75  22  12 

3311 

76  46  11 

3306 

78  10  17 

3300 

a  Pegasi 

W. 

59  22  25 

3579 

60  41  22 

3569 

62    0  38 

3545 

63  20  12 

353t 

Snif 

E. 

29  59  46 

3470 

28  38  48 

3470 

27  17  50 

3470 

25  56  52 

3471 

7 

Fomalhaut 

W. 

85  12  23 

3979 

86  37    7 

3967 

88    1  57 

3963 

89  26  52 

8958 

a  Pegasi 

W. 

70    1  58 

3463 

71  23    3 

3459 

72  44  21 

3441 

74    5  51 

3431 

Sun 

E. 

19  12  26 

3484 

17  51  44 

3499 

16  31  11 

3504 

15  10  51 

3S99 

11 

Sun 

W. 

26    6  52 

3991 

27  32  36 

3900 

28  58  34 

3197 

30  24  47 

3186 

Regulus 

£• 

40  48  53 

9844 

39  15  22 

9836 

37  41  41 

9898 

36    7  50 

9891 

Mars 

E, 

87    0  52 

9939 

85  29  22 

9931 

83  57  42 

9994 

82  25  53 

9916 

Spica 

E. 

94  44  51 

9879 

93  11  56 

9864 

91  38  51 

9855 

90    5  35 

9848 

13 

Sun 

W. 

37  39  16 

3199 

39    6  50 

3118 

40  34  38 

3107 

42    2  39 

3096 

ReguluB 

E. 

28  16    1 

9781 

26  41     8 

9773 

25    6    5 

9766 

23  30  53 

9760 

Mars 

E. 

74  44  14 

9874 

73  11  22 

9866 

71  38  20 

9858 

70    5    7 

9840 

Spica 

E. 

82  16  32 

9805 

80  42  10 

9796 

79    7  37 

9788 

77  32  53 

9770 

13 

Sun 

W. 

49  26    7 

3040 

50  55  30 

3099 

52  25    7 

3018 

53  54  58 

3005 

Mars 

E. 

62  16  13 

9805 

60  41  52 

9796 

59    7  19 

9788 

57  32  35 

9770 

Spica 

E. 

69  36  15 

9734 

68    0  20 

9795 

m  24  L3 

9716 

64  47  54 

9706 

Jupitbr 

E. 

105  59  40 

9669 

104  22  18 

9658 

102  44  42 

9649 

101    6  53 

9638 

14 

Sun 

W. 

61  27  54 

9946 

62  59  14 

9035 

64  30  49 

9999 

66    2  40 

9900 

Pollux 

W. 

34  13  23 

9795 

35  49  29 

9706 

37  26     1 

9667 

39    2  58 

9660 

1 

Saturn 

W. 

21  31  38 

9647 

23    9  29 

9636 

24  47  35 

9695 

26  25  56 

9614 

1 

Mars 

E. 

49  35  54 

9739 

47  59  57 

9794 

46  23  49 

9715 

44  47  29 

9706 

Spica 

E. 

56  43  14 

9661 

55    5  42 

9659 

53  27  57 

9643 

51  50     1 

9635 

JUPITSR 

E. 

92  54  16 

9586 

91  15    2 

9574 

89  35  32 

9564 

87  55  47 

9863 
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1^ 
^1 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

DPi- 

P.L. 
of 

Diff. 

Vlb. 

P.L. 
of 

Diff. 

IXi". 

P.L. 
of 
Diff. 

14 

Antares 

E. 

109    5    0 

9709 

107  28  32 

9698 

105  51  49 

9687 

lol  14  51 

9675 

15 

Sun 

W. 

67  34  47 

98W 

69    7    9 

9885 

70  39  48 

9879 

72  12  43 

9859 

Pollux 

W. 

40  40  19 

9658 

42  18    3 

9635 

43  56  10 

9618 

45  34  40 

Saturn 

W. 

28    4  32 

9609 

29  43  24 

9591 

31  22  32 

9579 

33     1  56 

9567 

MaB8 

E. 

43  10  57 

9097 

41  34  13 

9689 

39  57  18 

9681 

38  20  12 

9673 

Spica 

E. 

50  11  53 

9696 

48  a3  34 

9618 

46  55    3 

9610 

45  16  21 

9001   ! 

Jupiter 

E. 

86  15  47 

9&41 

84  35  31 

9530 

82  55    0 

9519 

81  14  13 

9508  1 

Antares 

E. 

96    6    5 

9617 

94  27  33 

9606 

92  48  45 

9583 

91     9  41 

9581  ' 

16 

Sun 

W. 

80     1  28 

9794 

81  36    4 

9780 

83  10  58 

9767 

84  46    9 

9754 

Pollux 

W. 

53  52  26 

9597 

55  33     1 

9513 

57  13  56 

9499 

58  55  11 

9485 

. Saturn 

W. 

41  23    2 

9507 

43    4    5 

9494 

44  45  26 

9489 

46  27    4 

9470 

Regulus 

W. 

17  42  30 

9497 

19  23  48 

9480 

21    5  29 

9466 

22  47  32 

9450 

Mars 

E. 

30  12  19 

9643 

28  34  22 

9640 

26  56  22 

9639 

25  18  20 

9640 

Spica 

E. 

37    0  25 

9579 

35  20  51 

9568 

33  41  12 

9966 

32    1  30 

9566 

E. 

72  46  19 

9449 

71    3  54 

9438 

69  21  13 

9496 

67  38  15 

9414 

Ad  tares 

E. 

82  50  16 

3599 

81    9  34 

9511 

79  28  36 

9499 

77  47  22 

9488 

17 

Sun 

W. 

92  46  27 

9687 

94  23  24 

9674 

96    0  39 

9600 

97  38  12 

9647 

Pollux 

w. 

67  26  18 

9416 

69    9  30 

9403 

70  53    1 

9389 

72  36  51 

93n 

Saturn 

w. 

54  59  37 

9408 

56  43    1 

9396 

58  26  42 

9383 

60  10  41 

9371 

Regulus 

w. 

31  22  48 

9389 

33    6  49 

9368 

34  51    9 

9356 

36  35  48 

9343 

Jupiter 

E. 

58  59  12 

9355 

57  14  33 

9343 

55  29  36 

9331 
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92  35  29 

9699 

94  13  54 

9640 

95  51  55 

9657 

97  29  33 

8874 

Antares 

W. 

81  39  19 

9680 

83  16  14 

9705 

84  52  47 

9799 

86  28  58 

8»9 

a  AquileB 
aAnetis 

W. 

42  48  19 

4153 

43  57  30 

4089 

45    7  49 

4090 

46  19    9 

3964 

E. 

66  57  22 

9893 

65  23  24 

9845 

63  49  55 

9867 

62  16  54 

9891 

Sun 

E. 

126  35    6 

9970 

125    4  16 

9989 

123  33  49 

3007 

122    3  45 

soos 

28 

Jupiter 

W. 

105  32    7 

9756 

107    7  33 

9ni 

108  42  39 

9787 

110  17  24 

9808 

Antares 

W. 

94  24  22 

9890 

95  58  24 

9836 

97  32    5 

9859 

99    5  25 

8868 

aAquilffi 
aAHetis 

W. 

52  27  35 

3775 

53  43    3 

3751 

54  58  56 

3799 

56  15  12 

3710 

E. 

54  39  18 

son 

53    9  19 

3036 

51  39  51 

3063 

50  10  56 

8091 

Sun 

E. 

114  38  53 

3119 

113  10  58 

3199 

111  43  23 

3144 

110  16    7 

3161 

29 

a  Aqu]l» 

W. 

62  40  42 

3649 

63  58  23 

3643 

65  16  11 

3636 

66  34    6 

3638 

aArietis 

E. 

42  55    3 

3943 

41  29  45 

3'i70 

40    5    9 

3316 

38  41  16 

8366 

Sun 

E. 

103    4  30 

3936 

101  39    3 

3949 

100  13  52 

3863 

98  48  57 

3876 

30 

aAquilse 

W. 

73    4  38 

3699 

74  22  49 

3699 

75  41     0 

3699 

76  59  11 

3883 

Fomalhaut 

W. 

38    1  15 

3609 

39  19  40 

3578 

40  38  38 

3551 

41  58    6 

Sun 

£. 

91  47  57 

3333 

90  24  24 

3344 

89    1    3 

3353 

87  87  53 

»8B 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

1 
1 

O 

1 

1 

•s 

1 

Sidereal 
Time  of 
Semi, 
diameter 
Passing 
Meridian 

Time. 

to  be 
Added  to 
Apparent 

Time. 

Diltfor 
iHour. 

Apparent 
Bight  Aaoontion. 

Diff.  for 
1  Honr. 

Apparent 
Deolination. 

Diff.  for 
1  Hour. 

Semi- 
diameter. 

SUN. 

Mon. 

Tues. 

1 

2 
3 

h     m       s 

6  43  31.51 
6  47  39.38 
6  51  46.99 

10.333 
10.388 
10.311 

N.23''    4  29.4 
22  59  59.4 
22  55     5.4 

// 
-10.74 

11.75 

18.75 

15  46.'l2 
15  46.11 
15  46.11 

68!76 
68.72 
68.68 

m       s 

3  38.49 

3  49.78 

4  0.80 

0^476 
0.465 
0.454 

Wed. 
Thur. 
Frid. 

4 
5 
6 

6  55  54.31 

7  0     1.32 
7    4    7.99 

10.898 
10.885 
10.870 

22  49  47.4 
22  44     5.6 
22  38     0.1 

-13.74 
14.73 
15.71 

15  46.11 
15  46.11 
15  46.12 

68.63 
68.58 
68.53 

4  11.54 
4  21.96 
4  32.04 

0.441 
•  0.488 
0.413  ' 

Sat. 

SUN. 

Mon. 

7 
8 
9 

7     8  14.30 
7  12  20.24 
7  16  25.77 

10.855 
10.839 
10.888 

22  31  31.1 
22  24  38.7 
22  17  23.0 

-16.69 
17.66 
18.63 

15  46.14 
15  46.17 
15  46.20 

68.48 
68.43 
68.37 

4  41.77 

4  51.13 

5  0.08 

0.398 
0.388 
0.365 

Tues. 
Wed. 
Thur. 

10 
11 
12 

7  20  30.89 
7  24  35.55 
7  28  39.74 

10.804 
10.185 
10.165 

22     9  44.3 
22     1  42.7 
21  53  18.4 

-19.58 
80.53 
81.47 

15  46.23 
15  46.27 
15  46.32 

68.31 
68.25 
68.19 

5     8.61 
5  16.69 
5  24.30 

0.347 
0.388 
0.308 

Frid. 

Sat. 

SUN. 

13 
14 
15 

7  32  43.46 
7  36  46.68 
7  40  49.38 

10.U5 
10.184 
10.108 

21  44  31.6 
21  35  22.5 
21  25  51.3 

-88.41 
83.33 
84.85 

15  46.37 
15  46.43 
15  46.49 

68.12 
68.05 
67.98 

5  31.44 
5  38.08 
5  44.21 

0.888 
0.867 
0.845 

Mon. 
Tues. 
Wed. 

16 
17 
18 

7  44  51.55 
7  48  53.17 
7  52  54.24 

10.080 
10.057 
10.933 

21   15  58.4 
21     5  43.8 
20  55     7.7 

-85.15 
86.05 
86.93 

15  46,55 
15  46.62 
15  46.69 

67.91 
67.83 
67.76 

5  49.81 
5  54.87 
5  59.38 

0.283 
0.800 
0.177 

Thur. 
Frid. 
Sat. 

19 
20 
21 

7  56  54.76 

8  0  54.71 
8     4  54.09 

lO.OOJ) 
9.986 
9.968 

20  44  10.4 
20  32  52.3 
20  21   13.5 

-87.81 
88.68 
89.54 

15  46.77 
15  46.85 
15  46.94 

67.68 
67.60 
67.52 

6     3.33 
6     6.72 
6     9.53 

0.153 
0.130 
0.106 

SUN. 

Mon. 

Tues. 

22 
23 
24 

8    8  52.89 
8  12  51.11 

8  16  48.74 

P.938 
9.914 
9.890 

20     9  14.3 

19  56  54.8 
19  44  15.4 

-30.38 
31.88 
38.04 

15  47.03 
15  47.12 
15  47.21 

67.44 
67.36 
67.28 

6  11.77 
6  13.42 
6  14.50 

0.088 
0.058 
0.034 

Wed. 
Thur. 
Frid. 

25 
26 
27 

8  20  45.79 
8  24  42.25 
8  28  38.12 

9.865 
9.841 
9.816 

19  31   16.3 
19  17  57.8 
19     4  20.1 

-38.86 
33.66 
34.45 

15  47.31 
15  47.41 
15  47.51 

67.19 
67.11 
67.02 

6  14.99 
6  14.90 
6  14.22 

0.009 
0.015 
0.040 

Sat. 
SUN. 
Mon. 
Tues. 

28 
29 
30 
31 

8  32  33.41 
8  36  28.12 
8  40  22.24 
8  44  15.77 

9.798 
9.768 
9.744 
9.719 

18  50  23.5 
18  36     8.3 
18  21  34.7 
18     6  43.0 

-35.84 
36.08 
36.77 
37.68 

15  47.62 
15  47.73 
15  47.84 
15  47.96 

66.94 
66.85 
66.76 
66.67 

6  12.96 
6  11.12 
6     8.69 
6     5.67 

0.064 
0.088 
0.118 
0.137 

Wed. 

32 

8  48    8.71 

9.695 

N.17  51  33.5 

-38.86 

15  48.08 

66.59 

6    2.06 

0.161 

KOTC— The 
Tb« 

mean  time  of  semi 
sign  —  prefixed  to 

liometer 
the  hour 

passing  may  be  found  by  subtracting  OMO 
iy  change  of  declination  indicates  that  nort 

from  the  1 
h  deolinatJ 

lidereal  time, 
ons  are  deorei 

ising. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

1 

« 

1 

1 

1 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
1  Hour. 

Sidereal 

Time, 

or 

of 
Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
IHoar. 

Appuent 
DMlinatlon. 

Diff.  for 
1  Honr. 

'SUN. 

1 

h     m       s 

6  43  30.88 

B 

10.332 

N.23    4'30"l 

If 
-10.74 

m       8 

3  38.46 

s 
0.476 

6  39  52!42 

Mod. 

2 

6  47  38.72 

10.381 

23    0    0.2 

11.75 

3  49.75 

0.465 

6  43  48.97 

Tues. 

3 

6  51  46.30 

10.310 

22  55    6.3 

12.75 

4    0.77 

0.454 

6  47  45.53 

'  Wed.  i    4 

6  55  53.59 

10.097 

22  49  48.4 

-13.74 

4  11.51 

0.441 

6  51  42.08  1 

Thur. !    5 

7     0    0.57 

10.984 

22  44    6.7 

14.73 

4  21.93 

0.428 

6  55  38.64 

Frid.   ;    6 

7    4    7.21 

10.269 

22  38     1.3 

15.71 

4  32.01 

0.413 

6  59  35.20 

Sat. 

7 

7     8  13.50 

10.254 

22  31  32.4 

-16.69 

4  41.74 

0.398 

7     3  31.76 

SUN, 

8 

7  12  19.41 

10.238 

22  24  40.1 

17.66 

\  51.10 

0.382 

7     7  28.31 

Mod.   '    9 

1 

7  16  24.92 

10.221 

22  17  24.5 

18.63 

5    0.05 

0.365 

7  11  24.87 

Tues. 

10 

7  20  30.01 

10.203 

22    9  45.9 

-19.58 

5    8.58 

0.347 

7  15  21.43 

IWed. 

11 

7  24  34.65 

10.184 

22     1  44.4 

20.53 

5  16.66 

0.328 

7  19  17.99 

Thur. 

12 

7  28  38.82 

10.164 

21  53  20.3 

21.47 

6  24.27 

0.308 

7  23  14.55 

Frid.     13 

7  32  42.52 

10.144 

21  44  33.6 

-22.41 

5  31.41 

0.288 

7  27  11.11 

Sat.       14 

7  36  45.72 

10.123 

21  85  24.6 

23.33 

5  38.06 

0.267 

7  31     7.66 

SUN. '  15 

7  40  48.41 

10.101 

21  25  53.6 

24.25 

5  44.19 

0.245 

7  35    4.22 

Mon.   ;  16 

7  44  50.56 

10.079 

21   16    0.8 

-26.15 

5  49.79 

0.223 

7  39     0.77 

Tues.    17 

7  48  52.18 

10.056 

21     5  46.3 

26.05 

5  54.85 

0.200 

7  42  57.33 

Wed.     18 

7  52  53.25 

10.033 

20  55  10.3 

26.93 

5  59.36 

0.177 

7  46  53.88 

Thur.    19 

7  56  53.76 

10.009 

20  44  13.2 

-27.81 

6    3.32 

0.153 

7  50  50.44 

Frid.     20 

8    0  53.70 

9.986 

20  32  55.2 

28.68 

6    6.71 

0.130 

7  54  46.99 

Sat.       21 

8    4  53.07 

9.962 

20  21   16.5 

29.54 

6    9.52 

0.106 

7  58  43.55 

SUN,   22 

8     8  51.87 

9.938 

20    9  17.4 

-30.38 

6  11.76 

0.082 

8     2  40.11 

Mon.     23 

8  12  50.08 

9.914 

19  56  58.0 

31.22 

6  13.41 

0.058 

8     6  36.67 

,Tues.    24 

8  16  47.71 

9.890 

19  44  18.7 

38.04 

6  14.49 

0.034 

8  10  33.22 

Wed.    25 

8  20  44.76 

9.86,5 

19  31   19.7 

-32.86 

6  14.98 

0.009 

8  14  29.78 

Thur.    26 

8  24  41.22 

9.841 

19  18     1.3 

33.66 

6  14.89 

0.015 

8  18  26.33  ' 

Frid.     27 

1 

8  28  37.10 

9.816 

19     4  23.7 

34.45 

6  14.22 

0.040 

8  22  22.89 

Sat.       28 

8  32  32.40 

9.792 

18  50  27.2 

-35.24 

6  12.96 

0.064 

8  26  19.44 

SUN.  \  29 

8  36  27.11 

9.768 

18  36  12.0 

36.01 

6  11.12 

0.088 

8  30  16.00 

Mon.     30 

8  40  21.24 

9.744 

18  21  38.4 

36.77 

6    8.69 

0.112 

8  34  12.55 

Tues.  131 

8  44  14.78 

9.719 

18    6  46.8 

37.52 

6    5.67 

0.137 

8  38     9.11 

Wed.    32 

8  48    7.73 

9.695 

N.  17  51  37.4 

-38.26 

6    2.07 

0.161 

8  42     5.66 

Kant.— The 
The 
are^ 

sign  —  prefixed  to  the  hourly 
Leereaaing. 

lay  be  assumed  the  same  as  thi 
Dhange  of  declination  indicates 

It  for  apparent  i 
that  north  deolj 

Loon. 
[nations 

Diff.  for  1  honr, 
+  9-.8565. 
(Table  HL) 
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AT  GBEENWIOH  MEAN  NOON. 

^ 

3 

THE  SUN'S 

1 

1 

• 

'5 

1 

TEUB  LONGITUDE. 

Diff.  for 
IHoor. 

LATITUDK 

Logarithm 

of  the 

Badina  Yeotor 

of  the 

Earth. 

Diltfor 
IHoar. 

MeanTlma 
of 

Bidenal  Noon. 

X 

V 

1 
2 
3 

183 
184 
185 

100°    0  16'!3 

100  57  28.1 

101  54  40.2 

6    5.9 
57  17.5 
54  29.4 

142.99 
143.00 
143.01 

-.0"82 
0.85 
0.86 

0.0072281 
0.0072322 
0.0072341 

+  2.1 

1.2 

+  0.3 

h      m       8        i 

17  17  17.19 
17  13  21.27 
17    9  25.36 

4 
5 
6 

186 
187 

188 

102  51  52.6 

103  49     5.2 

104  46  18.1 

51  41.6 
48  54.1 
46     6.8 

143.09 
143.03 
143.05 

-0.83 
0.77 
0.69 

0.0072337 
0.0072308 
0.0072254 

-0.7 
1.7 
2.8 

17     5  29.45 
17     1  33.54 
16  57  37.62 

7 
8 
9 

189 
190 
191 

105  43  31.4 

106  40  44.9 

107  37  58.6 

43  19.9 
40  33.2 
Bf  46.7 

143.06 
143.07 
143.08 

-0.59 
0.46 
0.32 

0.0072174 
0.0072068 
0.0071936 

-3.9 
5.0 
6.1 

16  53  41.71  , 
16  49  45.80  , 
16  45  49.89  ; 

10 
11 
12 

192 
193 
194 

108  35  12.5 

109  32  26.5 

110  29  40.6 

35    0.4 
32  14.2 
29  28.2 

143.08 
143.09 
143.09 

-0.18 
-0.05 
+  0.06 

0.0071777 
0.0071592 
0.0071382 

-7.2 
8.2 
9.3 

16  41  53.98  > 
16  37  58.07 
16  34    2.16 

13 
14 
15 

195 
196 
197 

111  26  54.9 

112  24    9.3 

113  21  23.8 

26  42.3 
23  56.5 
21  10.9 

143.10 
143.10 
143.11 

+  0.17 
0.25 
0.31 

0.0071147 
0.0070888 
0.0070606 

-10.3 
11.3 
12.2 

16  30     6.25 
16  26  10.34 
16  22  14.43 

16 
17 
18 

198 
199 
200 

1 14  18  38.5 

115  15  53.3 

116  13    8.3 

18  25.4 
15  40.1 
12  55.0 

143.12 
143.13 
143.14 

+  0.33 
0.32 
0.28 

0.0070303 
0.0069980 
0.0069639 

-13.0 
13.8 
14.5 

16  18  18.52 
16  14  22.61 
16  10  26.70 

19 
20 
21 

201 
202 
203 

117  10  23.6 

118  7  39.3 

119  4  55.3 

10  10.2 
7  25.7 
4  41.5 

143.15 
143.16 
143.18 

+  0.22 

0.13 

+  0.02 

0.0069282 
0.0068910 
0.0068522 

-15.2 
15.9 
16.5 

16     6  30.79  ' 
16     2  34.88  , 

15  58  38.97 

i 

22 
23 

;24 

204 
205 
206 

120    2  11.8 

120  59  28.9 

121  56  46.6 

1  57.8 
59  14.8 
56  32.4 

143.90 
143.23 
143.26 

-0.10 
0.23 
0.36 

0.0068119 
0.0067703 
0.0067274 

-17.1 
17.7 
18.3 

15  54  43.05 
15  50  47.14 
15  46  51.23 

1 
25 
26 
27 

207 
208 
209 

122  54     5.0 

123  51  24.3 

124  48  44.6 

53  50.6 
51     9.7 
48  29.9 

143.29 
143.33 
143.37 

-0.48 
0.59 
0.67 

0.0066831 
0.0066374 
0.0065903 

-18.8 
19.3 
19.9 

15  42  55.32 
15  38  59.41  1 
15  35     3.50 

28 
29 
30 
31 

210 
211 
212 
213 

125  46     5.9 

126  43  28.2 

127  40  51.6 

128  38  16.1 

45  51.1 
43  13.3 
40  36.5 
38    0.8 

143.41 
143.45 
143.50 
143.55 

-0.74 
0.77 
0.78 
0.76 

0.0065418 
0.0064918 
0.0064401 
0.0063867 

-20.5 
21.2 
21.9 
22.7 

15  31     7.59 
15  27  11.68 
15  23  15.78  , 
15  19  19.87 

32 

214 

129  35  41.8 

35  26.4 

143.60 

-0.71 

0.0063313 

-23.5 

15  15  23.96 

the 

nmnben  in  oolnmn  A  oorretpond 
mean  equinox  of  Juinary  O'.O. 

to  the  in 

le  equinox  of  the  date;  in  ooloi 

■mV.to 

Dlit  for  1  Hour. 
—  9-.8296. 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

4 

THK  MOON'S 

1 
1 

"8 

1 

SKUDIAJaiBB. 

HORIZONTAL 

PABALLAX. 

TTPPEB  TRANSIT. 

AGE. 

Koon. 

Midnight. 

Koon. 

Diff.  for 
1  Honr. 

Midnight. 

Diff.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

Dift  for 
1  Hoor. 

Noon. 

1 

14  55"l 

14  52.1 

54'  38'l 

-1.03 

54  27.0 

-0.82 

h      ni 

18  50.5 

m 
1.74 

d 
21.8 

2 

14  49.8 

14  48.1 

54  18.5 

0.61 

54  12.5 

-0.40 

19  32.5 

1.76 

22.8 

3 

14  47.1 

14  46.8 

54     8.9 

-0.20 

54     7.7 

0.00 

20  15.4 

1.82 

23.8 

4 

14  47.1 

14  48  0 

54     8.8 

+0.18 

54  12.1 

+0.35 

20  59.8 

1.89 

24.8 

5 

14  49.4 

14  51.4 

54  17.3 

0.51 

54  24.4 

0.66 

21  46.2 

1.98 

25.8 

6 

14  53.8 

14  56.5 

54  33.2 

0.79 

54  43.4 

0.90 

22  34.8 

2.07 

26.8 

7 

14  59.6 

15    3.1 

54  54.8 

+1.00 

55     7.4 

+1.08 

23  25.2 

2.13 

27.8 

8 

15    6.7 

15  10.6 

55  20.8 

1.15 

55  34.9 

1.20 

6 

28.8 
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GREENWICH  MEAN  TIME. 
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19 
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3.789 

19 
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1.903 

20 

5  32  29.02 

9.1639 
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3.687 

20 
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9.9546 
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21 
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9.1669 
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21 
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9.9554 
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22 
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9.1683 
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22 
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9.9563 
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23 

5  38  57.24 

9.1618 
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3.398 

23 
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9.9671 
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24 
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VII. 


OEBBlSrWICH  MEAK  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  Ascension. 


Di£for 
1  Minate. 


DeoUnfttion. 


DUE  for 
llOnute. 


Hoar. 


Right  Ascension. 


Dift  for  I 
1  Minute. 


Declination. 


1  Minute.' 
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MONDAY  9. 
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7 
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9.9585 

20 

32  12.59 
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20 

34  28.16 

9.9597 

20 

3(5  43.76 

9.9609 

20 

38  59.39 

9.9607 

20 

41   15.05 

9.9619 

20 

4:3  30.73 

2.9815 

20 

45  46.43 

9.9618 

20 

48    2.14 

9.9690 

20 

50  17.87 

9.9699 

20 

52  33.60 

9.9693 

20 

54  49.34 

9J9694 

20 

57    5.09 

9.9694 

20 

59  20.83 

9.9693 

20 

1  36.57 

9.9693 

20 

3  52.31 

9.9699 

20 

6    8.04 

9.9691 

20 

8  23.76 

9.9618 

20 

10  39.46 

9.9615 

20 

12  55.14 

9.9619 

19 

15  10.81 

9.9609 

19 

17  26.45 

9.9605 

19 

19  42.07 

9.9601 
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59  30.9 
57  36.1 
55  34.6 
53  26.3 
51  11.2 
48  49.3 

46  20.7 
43  45.3 
41  3.2 
38  14.3 
35  18.6 
32  16.2 
29  7.1 
25  51.2 
22  28.6 
18  59.4 
15  23.5 
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7  51.6 

3  55.7 

59  53.1 

55  43.9  I 

51  28.1  I 

47  5.7  1 


1.857 
1.969 
9.089 
9.195 
9.308 
9.491 
9.533 
9.646 
9.758 
9.871 
9.984 
3.006 
3.900 
3.391 
3.439 
3.543 
3.664 
3.766 
3.8n 
3.987 
4.008 
4.908 
4.318 
4.498 


TUESDAY  10. 


21  57.66 
24  13.21 
26  28.73 
28  44.22 
30  59.67 
a3  15.07 
35  30.43 
37  45.74 
40  1.00 
42  16.21 
44  31.37 
46  46.47 
49  1.51 
51  16.49 
53  31.41 
55  46.27 
58  1.06 
0  15.78 
2  30.43 
4  45.01 
6  59.51 
9  13.94 
11  28.29 
13  42.57 
15  56.77 


9.9595 
9.9589 
3.9584 
9.9578 
2.2571 
2.2563 
9.S556 
2.2548 
2.9539 
9.9531 
9.2529 
2.9519 
9.9503 
2.2499 
2.9489 
3.9471 
9.9459 
9JM48 
9.9436 
9.9493 
2.9411 
9J2308 
9.9386 
9.9373 
9.9360 
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;  19 
I   1^^^ 
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42  36.7 

4.537 

0 

38     1.2 

4.647 

1 

33  19.1 

4.756 

2 

28  430.5 

4.864 

3 

23  35.4 

4.972 

4 

18  a3.8 

5.080 

5 

13  25.8 

5.1B7 

6 

8  11.3 

5.294 

7 

2  50.5 

5.400 

8 

57  23.3 

5.507 

9 

51  49.7 

5.613 

10 

46    9.8 

5.718 

11 

40  23.6 

5.^3 

12 

34  31.1 

5.997 

13 

28  32.4 

6.030 

14 

22  27.5 

6.139 

15 

16  16.5 

6.235 

16 

9  59.3 

6.338 

17 

3  35.9 

6.441 

18 

57    6.4 

6.549 

19 

50  30.9 

6aS49 

20 

43  49.4 

6.749 

21 

37    1.9 

6.841 

22 

30    8.5 

6.940 

23 

23    9.1 

7.038 

24 

WEDNESDAY  11. 
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9  24 
9  27 
9  29 
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9  :« 
9  36 
9  38 
9  40 
9  42 
9  44 
9  47 
9  49 
9  51 
9  53 
9  55 
9  58 
10  0 
10  2 
10  4 
10    6 


56.77 
10.89 
24.92 
38.67 
52.74 

6.52 
20.21 
a3.8l 
47.a3 

0.76 
14.10 
27.35 
40.51 
5:3.58 

6.55 
19.43 
32.22 
44.92 
57.52 
10.03 
22.45 
34.77 
47.00 
59.14 


8 

9.9360 
9.9346 


9.9318 
9.9304 
9.9980 
9.9974 
9.9960 
9.9946 
9.99SI 
9.9916 
9.9901 
9.9186 
9.9170 
9.9154 
9.9130 
9.9194 
9.9106 
9.9009 
9.90n 
9.9069 
9.9046 
9.9031 
9.9016 


N.17  23 
17  16 
17  8 
I  17  I 
I  16  54 
i  16  46 
I  16  39 
16  31 
16  2:3 
16  15 
16  7 
15  59 
15  51 
15  43 
15  35 
I  15  26 
I  15  18 
I  15  9 
I  15  1 
I  14  52 
I  14  43 
I  14  34 
I  14  25 
IN.14  16 


9.1 
3i> 
52.8 
35.9 
13J2 
44.8 
10.7 
31.0 
45.6 
54.6 
58.1 
56.2 
48.8 
36.0 
17.8 
54.4 
25.7 
51.7 
12.5 
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44.4 
45.0 
40.6 


THURSDAY  12. 
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10  26 
10  28 
10  31 
10  33 
10  35 
10  37 
10  39 
10  42 
10  44 
10  46 
10  48 
10  50 
10  52 
10  55 
10  57 

10  59 

11  1 
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2:3.14  I 
35.00. 
46.77  I 
58.45  I 
10.04  I 
21.54 
32.95 
44.27 
55.51 

6.(16 
17.72 
28.69 
39.58 
50.39 
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11.76 
22.:3:3 
32.82 
43.2:3 
53.57 

3.84 
14.03 
24.15 
34.21 
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9.1954 
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2.1994 
2.1909 
2.1894 
9.1880 
2.1866 
2.1851 
9.1636 
2.1622 
9.1806 
9.1794 
9.1781 
9.1768 
9.1755 
9.1749 
9.1799 
9.1717 
9.1705 
9.1693 
9.1689 
9.1671 


N.14  7 

13  .58 
13  48 
13  39 
13  30 
13  20 
13  10 
13  1 
12  51 
12  41 
12  31 
12  21 
12  11 
12  1 
11  51 
11  40 
11  30 
11  20 
11  9 
10  59 
10  48 
10  37 
10  27 
10  16 
N.IO  5 


31.4! 
17.3  I 
58.4, 
34.7  1 
6.3 
33.3; 
55.7  i 
13.5; 
26.8, 
35.7  I 
40.2  I 
40.3 
36.2 
27.6 
15.21 
58.5! 
37.7  [ 
12.9  1 
44.1  , 

11.4  I 
34.8 
54.4 
10.3 

22.5  < 
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7.136  ' 

7.tS3  . 

7.330  , 

7.496  I 

7.991  I 

7.615  ! 
7.709 

7.803  , 

7.806  { 
7.087 
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8.166 

8.S56  I 

8.346  I 
6.434 

sjn 
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8.781 
8.805 
6.048 
0.031 
9.113 


0.194 

9.975 

9.355 

9.431 

9.512 

9.589 

9.665 

9.741 

9.815 

0.888 

9.961 

10.033 

10.104 

10.175 

10.944 

10.319 

10.380 

10.447 

J0.513 

10.578  [ 

10.642   ' 

10.704 

10.766  ! 

10.837  ! 

10.887 
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GRBBlilWIOH  MBAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Aaeensioii. 

Diftfor 
1  Miaate. 

DeclinAtioiL 

Difllfop 
IMinnte. 

Boar. 

Sight  AsoeDiiion. 

Dlfffor 
IMinate. 

DeoliiMtioii. 

IHfllfor 
1  Minute. 

F] 
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'  13. 

SUNDAY  15. 
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1 
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1 
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9.1691 
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9.1648 

9  43  37.5 

11.005 

2 

12  49  20.63 

9.1639 

N.  0    7  13.6 
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i   3 

11     8    3.98 

9.1638 

9  32  35.5 

11.069 

3 

12  51  30.46 

9.1644 

S.  0    5  23.3 

19.618 

1     4 

11   10  13.78 

9.1698 

9  21  30.1 

11.118 

4 

12  53  40.% 

9.1657 

0  18    0.6 

19.694 

1     5 

1 1    12  23.52 

fi.1619 

9  10  21.3 

11.174 

5 

12  55  50.34 

9.1670 

0  30  38.2 

19.696 

'     6 

1 1   14  33.21 

9.1610 

8  59    9.2 

11.998 

6 

12  58    0.40 

9.1684 

0  43  16.0 

19.639 

7 

1 1   16  42.84 

9.1601 

8  47  53.9 

11.989 

7 

13    0  10.55 

9.1608 

0  55  54.0 

19.634 

8 

fl  18  52.42 

9.1599 

8  36  35.4 

11.334 

8 

13    2  20.78 

9.1719 

1     8  32.1 

19.636 

9 

11  21     1.94 

2.1684 

8  25  13.8 

11.386 

9 

13    4  31.10 

9.1798 

1  21  10.3 

19.637 

10 

11  2:3  11.42 

9.1676 

8  13  49.1 

11.437 

10 

13    6  41.52 

9.1744 

1  33  48.5 

19.636 

11 

11  25  20.85 

9.1668 

8    2  21.4 

11.486 

11 

13    8  52.03 

2.1760 

1  46  26.6 

19.633 

12 

11  27  30.23 

9.1660 

7  50  50.8 

11.534 

12 

13  11     2.64 

9.1778 

1  59    4.5 

19.630 

13 

11  29  39.57 

9.16r>4 

7  39  17.3 

11.589 

13 

13  13  13.36 

9.1796 

2  11  42.2 

19.696 

1    '4 

11  31  48.88 

9.1648 

7  27  41.0 

11.698 

14 

13  15  24.19 

9.1814 

2  24  19.6 

19.690 

!    15 

II  33  58.15 

9J&49 

7  16     1.9 

11.674 

15 

13  17  35.13 

9.1839 

2  36  56.6 

19.613 

16 

11  36    7.39 

9.1537 

7    4  20.1 

11.719 

16 

13  19  46.18 

9.1851 

2  49  a3.2 

19.605 

17 

11  38  16.59 

9.1&31 

6  52  a5.6 

11.769 

17 

13  21  57.34 

9.1870 

3    2    9.2 

19.505 

18 

11  40  25.76 

9.1696 

6  40  48.6 

n.804 

18 

13  24    8.62 

9.1801 

3  14  44.6 

19J)85 

i  1^ 

11  42  34.90 

9.1599 

6  28  59.1 

11.846 

19 

13  26  20.03 

9.1019 

3  27  19.4 

19.673 

'  20 

1 1  44  44.02 

9.1618 

6  17    7.1 

11.887 

20 

13  28  31.57 

9.1084 

3  39  53.4 

19.560 

21 

11  46  53.12 

9.1515 

6    5  12.6 

11.097 

21 

13  30  43.24 

9.1057 

3  52  26.6 

19JH6 

22 

11  49    2.20 

9.1619 

5  53  15.8 

11.065 

22 

13  32  55.05 

9.1979 

4    4  58.9 

19.531 

23 

11  51   11.27 
SAl 

9.1510 

:URDi! 

N.  5  41  16.8 
lY   14. 

19.009 

23 

13  35    6.99 

9.9009 

3NDA^ 

S.  4  17  30.3 
5r  16. 

19.515 

0 

11  53  20.32 

9.1608 

N.  5  29  15.6 

19.038 

0 

13  37  19.07 

9.9096 

S.  4  30    0.7 

19.497 

1 

11  55  29.36 

9.1506 

5  17  12.2 

19.074 

1 

13  39  31.30 

9.9060 

4  42  30.0 

19.478 

2 

11  57  38.3J^) 

9.1506 

5    5    6.7 

19.108 

2 

13  41  43.67 

9.9074 

4  54  58.1 

19.457 

1     3 

11  59  47.42 

9.1504 

4  52  59.2 

19.149 

3 

13  43  56.19 

9.9100 

5    7  24.9 

19.436 
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12     1  56.44 

9.1604 

4  40  49.7 

19.174 

4 

13  46    8.87 

9.9196 

5  19  50.4 

19.413 
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9.1605 
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19.905 

5 

13  48  21.70 

9.9159 
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19.389 
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9.1505 
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19.935 
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19.964 
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9.9907 
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19.337 

8 
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9.1606 

3  51  53.4 

19.999 

8 

13  55     1.17 

9.9934 
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19.309 

9 
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9.1511 

3  39  35.1 

19.319 

9 

13  57  14.66 

9.9963 
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19.381 

10 

12  14  50.71 

9.1515 

3  27  15.2 

19.345 

10 

13  59  28.32 

9.9909 

6  33  51.3 

19.951 

11 

12  16  59.81 

9.1518 

3  14  53.7 

19.371 

11 

14     1  42.16 

9.9391 

6  46    5.4 

19.918 

12 

12  19    8.93 

J2.15Q9 

3    2  30.7 

19.304 

12 

14    3  56.17 

9.3351 

6  58  17.5 

19.185 

13 

12  21   18.07 

9.1596 

2  50    6.4 

19.416 

13 

14    6  10.37 

9J3389 

7  10  27.6 

19.159 

14 

12  23  27.24 

9.1531 

2  37  40.8 

19.437 

14 

14    8  24.75 

9.9419 

7  22  35.7 

19.117 

15 

12  25  36.44 

9.1537 

2  25  13.9 

19.458 

15 

14  10  39.31 

9J9443 

7  34  41.6 

19.080 

16 

12  27  45.68 

9.1549 

2  12  45.8 

19.477 

16 

14  12  54.06 

9JM75 

7  46  45.3 

19.049 

17 

12  29  54.95 

9.1548 

2    0  16.6 

13.406 

17 

14   15    9.01 

9.9507 

7  58  46.6 

19.009 

18 

12  32    4.26 

9.15S6 

1  47  46.3 

19.613 

18 

14  17  24.15 

9.9540 

8  10  45.5 

11.969 

19 

12  34  13.62 

9.1564 

I  35  15.0 

19.599 

19 

14  19  39.49 

9.9573 

8  22  42.0 

11.090 

20 

12  36  23.03 

9.1579 

1  22  42.8 

19.544 

20 

14  21  55.03 

9.9607 

8  34  a5.9 

11.876 

21 

12  38  32.49 

9.1581 

1  10    9.7 

19.558 

21 

14  24  10.77 

9.9641 

8  46  27.1 

11.831 

22 

12  40  42.00 

9.1580 

0  .57  ,35.8 

19.571 

22 

14  26  2a72 

9.9675 

8  58  15.6 

11.785 

23 

12  42  51.56 

9.1508 

0  45     1.2 

19.589 

23 

14  28  42.87 
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11.738 

24 

12  45    1.18 

9.1609 
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24 
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S.  9  21  44.2 

11.600  i 

Digitized  by 


Google 


118 


JULY,   1888. 


IX. 


OEBBNWIOH  MBAF  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Bight  AaoeoaioD. 

Diftfor 
IMtDuto. 

DedUnfttion. 

DUE  for 

1  Minute. 

Hour. 

Bight  AsoenaioB. 

Difffor 
llilnnte. 

BUtfiir 
llOimte. 

TV 

1B8DA 

Y  17. 

THUKSDAY  19. 
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0 
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7.784 

1 

14  33  15.81 

9.9781 

9  33  24.1 

11.640 

1 

16  27    9.22 

9.4691 
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2 

14  35  32.60 

9.9817 

9  45    1.0 

11.588 

2 

16  29  37.47 

9.4T97 

17  36  41.0 
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3 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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ORPIEWWIOH  MBAK  TIME. 

THE  MOOITS  RIGHT  ASCENSION  AND  DECLINATION. 
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18 

0  31  37.81 

1.9149 

1  50  24.6 

11.116 

19 

22  58  15.79 

9.0783 
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10.344 

19 

0  33  32.63 

1.9187 

1  39  17.7 

11.113 

20 

23    0  20.35 

9.0737 

10  11  48.8 

10.389 

20 

0  35  27.33 

1.9107 
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11.100 

2L 

p  23    2  24.63 

9.0091 

10     1  24.7 

10.410 

21 

0  37  21.91 

1.9087 

1  17    4.7 

11.106 

22 

23    4  28.64 

9.0645 

9  50  58.5 

10.454 

22 

0  39  ia37 

1.9067 

1    5  58.5 

11.100 

23 
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9.0600 
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\X  26. 

10.488 

23 

0  41  10.71 
SAT 

1.9047 
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11.004 

0 

23    8  35.83 

9.0554 

S.  9  29  59.9 

10.599 

0 

0  43    4.94 

1.9099 

S.  0  43  47.2 

11.088 

1 

23  10  39.02 

9.0510 

9  19  27.6 

10.554 

1 

0  44  59.06 

1.9019 

0  32  42.1 

11.061 

2 

23  12  41.95 

9.0467 

9    8  53.4 

10.586 

2 

0  46  53.08 

1.8906 

0  21  37.5 

11.073 

3 

23  14  44.62 

9UM93 

8  58  17.3 

10.617 

3 

0  48  47.00 

1.8078 

8.  0  10  33.3 

11.060 

4 

23  16  47.03 

9.0380 

8  47  39.4 

10.646 

4 

0  50  40.82 

1.8909 

N.  0    0  30.4 

11.057  { 

5 

23  18  49.18 

9.0337 

8  36  59.8 

10.674 

5 

0  52  34.54 

1.8946 

0  11  33.5 

11.047 

6 

23  20  51.07 

9.0996 

8  26  18.5 

10.709 

6 

0  54  28.17 

1.8039 

0  22  36.0 

11.037 

7 

23  22  .52.72 

9.0954 

8  15  35.6 

10.798 

7 

0  56  21.72 

1.8918 

0  33  37.9 

11.097 

8 

23  24  54.12 

9.0913 

8    4  51.1 

10.754 

8 

0  58  15.19 

1.8904 

0  44  39.2 

11.016 

9 

23  26  55.27 

9.0179 

7  54    5.1 

10.778 

9 

1     0    8.57 

1.8801 

0  55  39.8 

11.003 

10 

23  28  56.18 

9.0139 

7  43  17.7 

10.809 

10 

1     2    1.88 

1.8878 

1    6  39.6 

10.990  ' 

11 

23  30  56.86 

9.0093 

7  32  28.8 

10.896 

11 

I     3  55.11 

1.8866 

1  17  38.6 

10.977 

12 

2:3  32  57.30 

9.0054 

7  21  38.6 

10.847 

12 

1     5  48.27 

1.8855 

1  28  36.8 

10.963 

13 

23  .34  57.51 

9.0016 

7  10  47.2 

10.868 

13 

1     7  41.37 

1.8845 

1  39  34.1 

10.948  \ 

14 

23  36  57.49 

1.9078 

6  59  54.5 

10.888 

14 

1     9  34.41 

1.8835 

1  50  30.5 

10.933   : 

15 

23  38  57.24 

1.9940 

6  49    0.6 

10.907 

15 

1  11  27.39 

1.8895 

2     1  26.1 

10.918  ' 

16 

23  40  56.77 

1.9904 

6  38    5.6 

10.996 

16 

1  13  20.31 

1.8815 

2  12  20.7 

10.909 

17 

23  42  56.09 

1.0868 

6  27    9.5 

10.943 

17 

1  15  13.17 

1.8806 

2  23  14.3 

10.884 

18 

23  44  55.19 

1.9839 

6  16  12.4 

10.960 

18 

1  17    5.98 

1.8798 

2  34    6.8 

10.867 

19 

23  46  54.08 

isrm 

6    5  14.3 

10.976 

19 

1   18  .58.75 

1.8791 

2  44  58.3 

10.849 

20 

23  48  52.76 

1.9769 

5  54  15.3 

10.990 

20 

1  20  51.48 

1.8785 

2  55  48.7 

10.830 

21 

23  ,50  51.23 

1.9799 

5  43  15.5 

11.003 

21 

1  22  44.17 

1.8779 

3    6  37.9 

10.811 

22 

23  52  49.50 

1.9696 

5  32  14.9 

11.017 

22 

1  24  36.83 

1.8774 

3  17  26.0 

10.791 

23 

23  54  47.58 

1.9663 

5  21  13.5 

11.030 

23 

1  26  29.46 

1.8768 

3  28  12.8 

10.770 

24 

23  56  45.46 

1.9631 

8.  5  10  11.3 

11.049 

24 

1  28  22.05 

1.8763 

N.  3  38  5a4 

10.740 
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GRBBirWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

DifUfor 
iHinato. 

DeoUniitlon. 

DiftfOT 

iHinate. 

Honr. 

RlghtAsoension. 

Dittfor 
1  Minute. 

DifCfor 
lldQinits. 

SI] 

rSTDAl 

^29. 

TUESDAY  81. 

0 

h    m      a 
1  28  22.05 

8 

1.8763 

N.  3  38  58'.4 

10.749 

0 

h     m      8 
2  58  56.48 

8 

1.9170 

N.lf40    5.0 

9jm 

1 

1  30  14.62 

1.8700 

3  49  42.7 

10.798 

1 

3    0  51.56 

1. 9191 

11  49    8.6 

9.036 

9 

1  32    7.17 

1.8757 

4    0  25.7 

10.706 

2 

3    2  46.77 

1.9919 

11  58    9.3 

8.967 

3 

1  33  59.70 

1.8754 

4  11     7.4 

10.683 

3 

3    4  42.10 

1.9333 

12    7    7.0 
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1  35  52.22 

1.8751 
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10.660 

4 

3    6  37.56 

1.9954 
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5 
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1.8749 
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10.636 
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1.9976 
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1.8748 

4  43    4.0 

10.611 
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8.786 

7 

1  41  29.70 

1.8748 
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10.586 

7 
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1.9389 
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8.734 
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1.8748 
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8.575 

11 
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10.481 

11 
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1.9417 
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12 
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10.453 

12 
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1.9441 
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8.460 

13 
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10.494 

13 

3  24    2.88 

1.9406 
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8.411 
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10.396 
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8.355 
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6  17  30.0 

10.367 
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1.9617 
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8.998 
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6  27  51.1 

10.336 

16 

3  29  53.97 
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1.8771 

6  38  10.3 

10.305 

17 

3  31  51.31 

1.9570 

14    7    5.8 

8.183 

18 

2    2    7.07 

1.8777 

t>  48  27.7 

10.274 

18 

3  33  48.81 

1.9697 

14  15  15.1 

8.190 

19 

2    4    0.35 

1.8783 

6  58  43.2 

10.943 

19 

3  35  46.47 

1.9094 

14  23  20.9 

8.067 

20 

2    5  53.07 

1.8700 

7    8  56.8 

10.311 

20 

3  37  44.30 

1.9059 

14  31  23.1 

8.007 

21 

2    7  45.83 

1.8797 

7  19    8.5 

10.178 

21 

3  39  42.29 

1.9079 

14  39  21.7 

7J947 

28 

2    9  38.63 

1.8804 

7  29  18.2 

10.144 

22 

3  41  40.45 

1.9707 

14  47  16.7 

7.886 

23 

2  11  31.48 

1.8819 

N.  7  39  25.8 

10.110 

23 

3  43  38.78 

1.9735 

N.14  55    8.0 

IJOH 

M( 

)NDA^ 
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LUNAE  DISTANCES. 

Name  aud  Direotion 
of  Object. 

Noon, 

P.L. 

of 

Dlflr. 
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of 

Diff. 

Vlh. 

Diff. 
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Diff. 

1 
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W. 
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E. 
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W. 
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3646 
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3653 

92  34  23 

3866 

Fomalhaut 

W. 
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3405 
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3397 
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3389 
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E. 
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W. 

65    9    5 
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W. 
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W. 

87  33  44 
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73  41  43 

3436 
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W. 
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W. 
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E. 
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E. 
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E. 
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63     1  49 
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E. 
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3804 
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E. 
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E. 
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W. 
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9849  ; 
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E. 

53  12  42 
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49  55    9 

9599 
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E. 
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9743 

54  36  27 
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9799 

51  24  34 
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Jupiter 

E. 

87  23  55 

9553 
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9544 

84    3  43 

9536 
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9599 
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E. 

99    7  10 

9604 

97  28  21 

9596 

95  49  21 

9588 

94  10    9 

9579 

]3 

Sun 

W. 

51  18    8 

9805 

52  52  29 

9796 

54  27    2 

9788 

56     I  46 

9779 
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Mars 

W. 

14  42  12 

9596 

16  22  49 

9510 

18    3  48 

9497 

19  45    5 

9485 

E. 

39  59  58 

9577 

38  20  31 

9576 

36  41    3 

8578 

35     ]  35 
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1 

E. 

43  22  30 

9695 

41  45  44 
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40    8  53 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 
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Name  Mid  Direotion 
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of 

XVh. 

P.L. 
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&^ 

or  UDj6e». 

Diff. 
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Dur. 

Diflr. 

1 

a  AquilfB 

W. 

83  29  43 

3633 

8l47  42 

3635 

86    53« 

3638 

87  23'  31' 

3649 

Fomalhaut 

W. 

48  40  53 

3446 

50    2  17 

3435 

51  23  54 

3494 

52  45  43 

3414  . 

a  Pegasi 

w. 

36  47  46 

4369 

37  55  14 

4187 

39    3  52 

4191 

40  13  J« 

4069  ! 

Aldebaran 

E. 

48  13  45 

3040 

46  44  22 

3047 

45  15    7 

3069 

43  45  58 

3056  1 

Suw 

E. 

80  44  29 

3400 

79  22  13 

3408 

78    0    5 

3413 

76  38    3 

3418 

2 

a  AquilfB 

W. 

93  51  55 

3663 

f)5    9  22 

3667 

96  26  44 

3673 

97  44    0 

3877 

Fomalhaut 

W. 

59  37  21 

3375 

61     0    6 

3368 

62  22  59 

3369 

63  45  59 

3357 

a  Pegasi 
Aldebaran 

W. 

46  14  53 

3838 

47  29  16 

3805 

48  44  13 

3774 

49  59  42 

3746 

£. 

36  21  32 

3074 

34  52  51 

3077 

33  24  13 

3078 

31  55  37 

3060 

Sun 

E. 

69  49    9 

3436 

68  27  33 

3438 

67    6    0 

3440 

65  44  29 

3441 

3 

Fomalhaut 

W. 

70  42  39 

3387 

72    6  19 

3399 

73  30    5 

3317 

'  74  53  57 

3311 

a  Pegasi 
Aldebaran 

W. 

56  24    0 

3699 

57  42    3 

3610 

59    0  26 

3599 

60  19    9 

3675 

E. 

24  J}2  55 

3089 

23    4  23 

3089 

21  35  51 

3061 

20    7  18 

3080 

Suif 

E. 

58  57    4 

3440 

57  35  33 

3439 

56  14     1 

3438 

54  52  27 

3435 

4 

Fomalhaut 

W. 

81  54  57 

3983 

83  19  29 

3977 

84  44    7 

3971 

86    8  52 

3965 

or  Pegasi 

W. 

66  57  12 

3490 

68  17  37 

3486 

69  38  17 

3479 

70  59  12 

3460 

SVK 

E. 

48    3  47 

3417 

46  41  50 

3413 

45  19  48 

3408 

43  57  40 

3403 

5 

Fomalhaut 

W. 

93  14  19 

3936 

94  39  45 

3931 

96    5  17 

3985 

97  30  56 

3990 

flt  Peji^si 
a  Anetis 

w. 

77  47    8 

3403 

79    9  21 

3393 

80  31  46 

3389 

81  54  23 

3379 

w. 

34  15    9 

3&91 

35  35  10 

3479 

36  55  58 

3430 

38  17  30 

3404 

Sun 

E. 

37    5  25 

3373 

35  42  36 

3365 

34  19  39 

3368 

32  56  34 

3350 

6 

Fomalhaut 

W. 

104  40  44 

3195 

106    6  59 

3190 

107  33  20 

3186 

108  59  46 

3183 

a  Pegasi 
a  Arietis 

W. 

88  50  12 

3336 

90  13  53 

3319 

91  37  43 

3319 

93     1  41 

3305 

W. 

45  14  20 

3063 

46  39  16 

3338 

48    4  40 

3916 

49  30  30 

3195 

Sun 

E. 

25  58  55 

3310 

24  34  55 

3303 

23  10  46 

3994 

21  46  27 

3985 

10 

Sun 

W. 

20  32    8 

3994 

22    2  28 

3983 

23  33    2 

9973 

25    3  49 

9963 

Spica 

E. 

72  44  59 

9697 

71     8  15 

9688 

69  31  19 

9680 

67  54  12 

9679 

Mars 

E. 

75    7  44 

S838 

73  34    5 

3839 

72    0  15 

9891 

70  2r>  14 

3819 

Jupiter 

E. 

107    8  50 

9656 

105  31   II 

9647 

103  53  20 

9638 

102  15  17 

3699 

11 

Sun  -. 

W. 

32  40  51 

3913 

34  12  53 

3904 

35  45    7 

9805 

37  17  32 

9886 

Spica 
Mars 

E. 

59  46    5 

9636 

58    7  59 

9639 

56  29  43 

9691 

54  51    17 

9615 

E. 

62  .33  27 

3779 

60  58  22 

3765 

59  23    8 

9757 

57  47  44 

9750 

JUPITSE 

E. 

94    2    2 

3585 

92  22  47 

3577 

90  43  21 

9569 

89    3  44 

9561 

Antares 

E. 

105  40  20 

9643 

104    2  22 

3633 

102  24  11 

9693 

100  45  47 

9613 

12 

Sun 

W. 

45    2  36 

3840 

46  36  12 

3831 

48    9  59 

3893 

49  43  58 

9814 

Spica 
Mars 

E. 

46  37    8 

2589 

44  57  58 

3585 

43  18  42 

3583 

41  39  22 

9579 

E. 

49  48  25 

3717 

48  12    8 

3711 

46  35  43 

3705 

44  59  10 

9700 

Jupiter 

E. 

80  42  47 

3590 

79    2    2 

3513 

77  21     6 

3504 

75  39  59 

9497 

Antnres 

E. 

92  80  45 

3571 

90  51   10 

3569 

89  11  23 

9554 

87  31  25 

9547 

13 

Sun 

W. 

57  36  41 

37/1 

59  11  47 

9763 

60  47    4 

3754 

62  22  32 

9745 

Regiilus 

W. 

21  26  39 

3475 

2:^    8  28 

3465 

24  50  31 

9455 

26  32  48 

9445 

Spka 

E. 

33  22    8 

9S80 

31  42  45 

9585 

30    3  29 

9599 

28  24  23 

9609 

Mars 

E. 

36  54  56 

9689 

35  17  52 

3681 

a3  40  46 

9681 

32    3  40 

9681 
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LUNAB  DISTANCES. 

S  . 

Name  and  Direction 

Noon. 

P.L. 
of 

np>- 

P.L. 
of 

VJh. 

P.L. 
of 

BP>- 

P.L. 
of 

^ 

of  Object. 

Biff. 

l>lff. 

DIff. 

BUT. 

13 

Jupiter 

E. 

73  58  41 

M89 

72  17  13 

9489 

70  35  34 

9474 

6l53  44 

•467 

Antares 

E. 

85  51  17 

9539 

84  10  58 

SS31 

82  30  28 

9594 

80  49  48 

9516 

14 

Suif 

W. 

63  58  12 

8737 

65  34    3 

9799 

67  10    4 

9791 

68  46  16 

9713 

Kegiilus 

W. 

28  15  18 

8437 

29  58    0 

9498 

31  40  55 

9419 

33  24    3 

9410 

Mars 

E, 

30  26  35 

9684 

28  49  33 

9688 

27  12  37 

9695 

25  35  50 

8704 

Jupiter 

E. 

60  22    0 

9430 

58  39    8 

9494 

56  56    7 

9417 

55  12  56 

9410 

Antares 

E. 

72  23  55 

948J 

70  42  15 

9475 

69    0  26 

9469 

67  18  29 

9463 

15 

Suw 

W. 

76  49  58 

9079 

78  27  15 

9665 

80    4  42 

9657 

81  42  19 

9649 

Regulus 

W. 

42    2  36 

9371 

43  46  52 

9364 

45  31  19 

9356 

47  15  57 

9348 

Jupiter 

E. 

46  34  38 

9378 

44  50  31 

9379 

43    6  16 

9366 

41  21  53 

9361 

Antares 

E. 

58  46  43 

9436 

57    3  59 

9431 

55  21     9 

9498 

53  38  14 

9484 

16 

Sun 

W. 

89  53    0 

9619 

91  31  38 

9606 

93  10  25 

9599 

94  49  22 

9581 

Regulus 

W. 

56     1  46 

9313 

57  47  27 

9307 

59  33  17 

9300 

61   19  17 

9994 

Jupiter 

E. 

32  38  11 

9340 

30  53  10 

9338 

29    8    6 

9336 

27  22  59 

9336 

Antares 

E. 

45    2  3r> 

9415 

43  19  22 

9415 

41  36    9 

9417 

39  52  58 

9419 

17 

Sun 

W. 

103    6  26 

9559 

104  46  17 

9553 

106  26  16 

9548 

108    6  23 

9543 

Regulus 

W. 

70  11  35 

9963 

71  58  29 

9958 

73  45  31 

9959 

75  32  41 

9947 

a  Aquilce 

E. 

80  17  12 

9871 

78  44  16 

9873 

77  11  23 

9876 

75  38  34 

9889 

18 

Sun 

W. 

116  28  44 

S519 

118    9  31 

9515 

119  50  24 

9511 

121  31  22 

9687 

Regulus 

Spica 

Mars 

W. 

84  30  21 

9985 

86  18  12 

9990 

88    6    9 

9917 

89  54  11 

9914 

W. 

31  15  S3 

9348 

33    0  42 

9333 

34  45  53 

9390 

36  31  24 

9906 

W. 

25  16  16 

9509 

26  57  17 

9489 

28  38  45 

9474 

30  20  35 

9468 

aAquilflB 

E. 

67  56  51 

9933 

66  25  14 

9949 

64  53  57 

9967 

63  23    3 

9968 

Fomalhaut 

E. 

100  36  14 

JM54 

98  53  56 

9446 

97  11  29 

9449 

95  28  54 

8438 

19 

Regulus 

W. 

98  55  21 

9904 

100  43  43 

9909 

102  32    7 

9901 

104  20  33 

9980 

Spica 

W. 

45  22  35 

9968 

47    9  21 

9963 

48  56  15 

9959 

50  43  15 

9956 

Mars 

W. 

38  53  48 

9415 

40  37    1 

9410 

42  20  21 

9405 

44    3  48 

8408 

a  Aquilfe 

E. 

55  56  22 

3149 

54  29    3 

3184 

53    235 

3999 

51  37    4 

3965 

Fomalhaut 

E. 

86  54  46 

9496 

85  11  49 

9496 

83  28  52 

9497 

81  45  56 

9499 

20 

Spica 

W. 

59  39  12 

9948 

61  26  28 

9949 

63  13  43. 

9949 

65    0  57 

9951 

Mars 

W. 

52  41  59 

9394 

54  25  42 

9395 

56    9  24 

9396 

57  53    4 

9388 

Jupiter 

W. 

25  18  44 

9859 

27    5  54 

9948 

28  53  10 

9945 

30  40  30 

9945 

Fomalhaut 

E. 

73  12  17 

9451 

71  29  55 

9458 

69  47  43 

9466 

68    5  42 

9475 

a  Pegasi 

E. 

89    6    2 

9578 

87  26  37 

9581 

85  47  16 

S685 

84    8    1 

9591 

21 

Spica 
Mars 

W. 

73  56  12 

9968 

75  42  59 

9979 

77  29  39 

S878 

79  16  11 

9985 

W. 

66  30  28 

9417 

(>8  13  39 

9499 

69  56  43 

9M 

71  39  40 

9433 

Jupiter 

w. 

39  37    4 

99M 

41  24  13 

9957 

43  11  16 

«W 

44  58  12 

9966 

Antares 

w. 

28  41  20 

9445 

30  23  50 

9430 

32    6  42 

•J417 

33  49  52 

9408 

Fomalhaut 

E. 

59  39  35 

9543 

57  59  22 

9561 

56  19  34 

9Ba 

54  40  13 

9603 

a  Pegasi 

E. 

75  54  10 

9636 

74  16    4 

9649 

72  38  15 

$m 

71     0  45 

9678 

22 

Spica 
Mars 

W. 

88    6  20 

9399 

89  51  48 

9331 

91  37    2 

9341 

93  22    2 

8350 

W. 

80  11  54 

9479 

81  53  46 

9489 

83  35  25 

9499 

85  16  50 

9509 

Jupiter 

W. 

53  50  41 

9308 

1 
1 

55  36  38 

9310 

57  22  23 

8319 

59    7  55 

~ 
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Name  and  Direction 
of  Object. 

Midnight. 

P.L. 

of 

DIff. 

X\^ 

P.L. 

of 
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P.L. 

of 

Dim 

XXlh. 

P.L. 
of 
DIff. 

13 

E. 

67  li  44 

MOO 

65  29  34 

9459 

63  47  13 

9446 

62    4  42 

9437 

Aniares 

E. 

79    8  57 

9500 

77  27  56 

9508 

75  46  45 

9486 

74    5  25 

9488 

14 

Suit 

W. 

70  22  39 

9704 

71  59  13 

2897 

73  35  57 

9680 

75  12  52 

8681 

Regulus 

W. 

35    7  23 

9403 

36  50  54 

9304 

38  34  37 

9387 

40  18  31 

9379 

Mars 

E. 

23  59  15 

9717 

22  22  58 

9736 

20  47    6 

9769 

19  11  48 

9796 

JirPITER 

E. 

53  29  85 

9408 

51  46    5 

9306 

50    225 

9300 

48  18  36 

9384 

Antares 

E. 

65  36  24 

9457 

63  54  10 

9451 

62  11  48 

9446 

60  29  19 

9441 

15 

Sun 

W. 

8320    7 

9049 

84  58    5 

9635 

86  36  13 

9696 

88  14  32 

9680 

Regulus 

W. 

49    0  46 

9349 

50  45  45 

9334 

52  30  55 

9397 

54  16  15 

9990 

Jdpitkr 

E. 

39  37  22 

9366 

37  52  44 

9351 

36    7  59 

9947 

34  23    8 

9343 

Antares 

E. 

5]  55  14 

9401 

50  12    9 

9418 

48  29    0 

9417 

46  45  49 

9416 

16 

Sun 

W. 

96  28  29 

9585 

98    7  45 

9578 

99  47  10 

9579 

101  26  44 

9566 

Regulus 

W. 

63    526 

9987 

64  51  45 

9981 

66  38  13 

9974 

68  24  50 

9909 

JUPITBR 

E. 

25  37  51 

9337 

23  52  45 

9340 

22    743 

9346 

20  23  49 

9355 

Antares 

E. 

38    9  51 

9494 

36  26  51 

9431 

34  44    0 

9438 

33    1  20 

9440 

17 

SUH 

W. 

109  46  37 

9037 

111  26  59 

9539 

113    7  28 

9597 

114  48    3 

9698 

Regulus 

W. 

77  19  59 

9949 

79    7  24 

9837 

80  54  57 

9933 

82  42  36 

9999 

a  Aquil» 

E. 

74    5  52 

9880 

72  33  19 

9897 

71    0  56 

9007 

69  28  46 

9910 

18 

Surf 

W. 

123  12  25 

9504 

124  53  32 

9509 

126  34  43 

9400 

128  15  58 

9407 

Regulus 

W. 

91  42  17 

9911 

93  30  28 

9908 

95  18  43 

9906 

97    7    1 

9906 

W. 

38  17  12 

9908 

40    3  15 

9988 

41  49  31 

9981 

43  35  58 

9974 

W. 

32    2  44 

9448 

33  45  10 

9438 

35  27  51 

9499 

37  10  44 

9499 

aAquile 

E. 

61  52  36 

3013 

60  22  39 

3039 

58  53  15 

3069 

57  24  28 

3103 

Fomalhaut 

E. 

93  46  13 

9434 

92    3  27 

9431 

90  20  36 

9499 

88  37  42 

9497 

19 

Regulus 

Spica 

Uarb 

W. 

106    9    0 

9900 

107  57  27 

9901 

109  45  53 

9909 

111  34  17 

9904 

W. 

52  30  21 

9953 

54  17  30 

9951 

56    4  42 

9948 

57  51  56 

9948 

W. 

45  47  20 

9390 

47  30  56 

9397 

49  14  35 

.9396 

50  58  16 

9304 

a  AquiliB 

E. 

50  12  35 

3345 

48  49  15 

3410 

47  27  10 

3484 

46    6  28 

3568 

Fomalhaut 

E. 

80    3    2 

9431 

78  20  12 

9435 

76  37  27 

9439 

74  54  48 

9446 

20 

Spica 
Mars 

W. 

66  48    8 

9353 

68  35  16 

9956 

70  22  20 

9S60 

72    9  19 

9964 

W. 

59  36  41 

9401 

61  20  15 

9403 

63    3  45 

9407 

64  47  10 

9419 

Jupiter 

W. 

32  27  51 

9945 

34  15  12 

9945 

36    2  32 

9947 

37  49  50 

9949 

Fomalhaut 

E. 

66  23  54 

9487 

64  42  22 

9490 

63    1    7 

9519 

61  20  11 

9597 

aPegasi 

E. 

82  28  54 

9508 

80  49  56 

9605 

79  11    8 

9614 

77  32  32 

9694 

21 

Spica 
Mars 

W. 

81    2  33 

9901 

82  48  46 

9998 

84  34  49 

9306 

86  20  40 

9313 

W. 

73  22  28 

9440 

75    5    6 

9448 

76  47  33 

9455 

78  29  49 

9463 

Jupitxr 

W. 

46  45    1 

9979 

48  31  41 

9979 

50  18  12 

9986 

52    4  32 

9904 

Antares 

W. 

35  33  15 

9409 

37  16  47 

9397 

39    0  26 

9385 

40  44    8 

9306 

Fomalhaut 

E. 

53    1  22 

9097 

51  23    4 

9653 

49  45  21 

9689 

48    8  17 

9714 

aPegasi 

E. 

69  23  35 

9005 

67  46  48 

9714 

66  10  27 

9735 

64  34  33 

9756 

22 

g^^ 

W. 

95    6  48 

9361 

96  51  19 

9379 

98  35  34 

9383 

100  19  33 

9306 

W. 

8658    0 

9513 

88  38  55 

9994 

90  19  35 

9535 

91  59  59 

W7 

JUPITKE 

W. 

60  53  13 

9338 

62  38  17 

9848 

64  23    6 

9350 

66    7  39 

9371 
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OBEENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  And  IMiMaon    1 

Noon. 

of 

w^ 

of 

Vlh. 

of 

U^' 

of 

of  OliJeet. 

W. 

DiJT. 

Diff. 

DIff. 

Diff. 

22 



Antares 

42  2/58 

93M 

44  1136 

9308 

4555'    9 

S401 

47  3^40 

9406 

Fomalhaut 

E. 

46  31  56 

9749 

44  56  21 

9788 

43  21  87 

9831 

41  47  49 

9878 

a  Pegasi 

E. 

62  59    8 

9781 

61  24  15 

9806 

59  49  55 

9695 

58  16  12 

9865 

23 

K 

W, 

102    3  15 

9406 

103  46  39 

9490 

105  29  45 

9433 

107  12  33 

9446 

W. 

93  40    7 

9500 

95  19  57 

9573 

96  59  29 

9586 

98  38  43 

9600 

JunTSR 

W. 

67  51  55 

9389 

69  35  55 

9394 

71  19  38 

9406 

73    3    4 

9419 

Antares 

W. 

56  14  19 

9449 

57  56  54 

9459 

59  39  15 

9469 

61  21  22 

9479 

a  Pegasi 
a  Anetis 

E. 

50  38  26 

3050 

49    9  26 

8100 

47  41  27 

3163 

46  14  33 

3991 

E. 

91  46  43 

9595 

90    6    5 

9538 

88  25  44 

9560 

86  45  40 

9564 

24 

Jupiter 

W, 

81  35  36 

9486 

a3  17    9 

9500 

84  58  22 

9515 

86  39  14 

9530 

Antares 

W. 

69  48    3 

9539 

71  28  32 

9545 

73    8  43 

9558 

74  48  36 

9579 

aArietis 

E, 

78  30  10 

9638 

76  52    6 

9654 

75  14  24 

9671 

73  37    5 

9688 

Aldebaran 

E. 

109  53  24 

9476 

108  11  37 

9490 

106  30  10 

9504 

104  49    3 

9510 

25 

W. 

94  58  26 

9606 

96  37  14 

9691 

98  15  41 

9635 

99  53  48 

9651 

Antares 

W, 

83    3  11 

9643 

84  41    7 

9658 

86  18  43 

9673 

87  55  59 

9689 

a  Aquilee 
a  Anetis 

W. 

43  49  34 

4031 

45    0  43 

3964 

46  12  58 

3906 

47  26  12 

3654 

E. 

65  36  33 

9783 

64    1  43 

9804 

62  27  20 

9895 

60  53  24 

9647 

Aldebaran 

E. 

96  28  35 

9593 

94  49  31 

9600 

93  10  48 

9694 

91  32  25 

9630 

26 

Antares 

W. 

95  57  13 

9765 

97  32  27 

9780 

99    7  21 

9795 

100  41  55 

9810 

a  A^uilflB 
o  Anetis 

W. 

53  43  35 

3679 

55    0  44 

3657 

56  18  17 

3637 

57  36  11 

3699 

E. 

53  U    3 

9965 

51  40    7 

9999 

50    9  44 

3010 

48  39  55 

3048 

Aldebaran 

E. 

83  25  40 

sns 

81  49  20 

9790 

80  13  19 

9744 

78  37  37 

9789 

Sun 

E. 

139  13  42 

3047 

137  44  28 

3064 

136  15  34 

3079 

134  46  59 

3005 

27 

oAquiliB 

W. 

64    9  18 

8571 

65  28  24 

3565 

66  47  36 

3563 

68    6  51 

3590 

aArie.is 

E. 

41  20    9 

3913 

39  54  15 

3953 

38  29    8 

3906 

37    4  51 

3341 

Aldebaran 

E. 

70  43  55 

9830 

69  10    6 

9843 

67  36  34 

9855 

66    3  18 

9868 

Suw 

E, 

127  28  50 

3179 

126    2    7 

3186 

124  35  41 

8900 

123    9  32 

3914 

28 

aAquilffi 

W, 

74  43  27 

3569 

76    2  43 

3564 

77  21  57 

3567 

78  41    7 

3671 

Fomalhaut 

W. 

39  38  14 

3500 

40  58  28 

3485 

42  19    9 

3464 

43  40  13 

3446 

a  Pegasi 

W. 

29  55  15 

5039 

30  51  40 

4863 

31  50  25 

4710 

32  51  16 

4578 

Aldebaran 

E. 

58  21     0 

9998 

56  49  17 

9939 

55  17  48 

9950 

53  46  33 

9961 

80N 

E. 

116    2  47 

3970 

114  38  11 

3991 

113  13  49 

3309 

111  49  40 

3313 

29 

Fomalhaut 

W. 

50  29  46 

3386 

51  52  18 

3379 

53  14  58 

3379 

54  37  46 

3366 

a  Pegasi 
Aldebaran 

W, 

38  20  11 

4195 

39  29  49 

4069 

40  40  28 

4007 

41  52     1 

3056 

E. 

46  13  20 

3005 

44  43  14 

3014 

43  13  18 

3091 

41  43  31 

3098 

1 

Sun 

E. 

104  51  58 

3369 

103  28  58 

3371 

102    6    8 

»™ 

100  43  27 

3386 

i 
30 

Fomalhaut 

W. 

61  33  19 

3344 

62  56  40 

3340 

64  20    5 

3336 

65  43  35 

3339 

a  Pegasi 
Aldebaran 

W. 

48    0  44 

3779 

49  16  15 

3745 

50  32  15 

3790 

51  48  41 

3606 

E. 

34  16  34 

3056 

32  47  31 

3060 

31  18  33 

3064 

29  49  39 

3067 

Sun 

E. 

93  51  56 

3415 

92  29  56 

3490 

91    8    2 

3493 

89  46  12 

3497 

31 

Fomalhaut 

W. 

72  42    2 

3316 

74    5  55 

3313 

75  29  52 

3300 

76  53  53 

3305 

a  Pegasi 

W. 

58  16  34 

3600 

59  35    8 

3586 

60  53  58 

3670 

62  13    5 

3556 

Sun 

E. 

82  57  45 

3435* 

81  36    8 

3435 

80  14  31 

3436 

78  52  55 

3435 

Digitized  by 


Google 


XVIII. 


JULY,    1888. 


127 


GEEENWIOH  MEAN  TIME, 

LUNAR  DISTANCES. 

of 

Name  And  Dixeotlon 
of  ObjMt. 

Midnight. 

P.L. 

of 

Dlff. 

XVh. 

P.L. 

of 

Dlff. 

xvmb. 

P.L. 

of 

Dlff. 

XXfh. 

P.L. 

of 
Dlff. 

23 

Antares 

W. 

4922    7 

9419 

51     5  25 

9418 

52  48  34 

9496 

54  31' 32 

9434 

Fomalhaut 

£. 

40  15    2 

9931 

38  43  22 

9980 

37  12  56 

3056 

35  43  52 

3190 

a  Pegasi 

E. 

56  43    8 

9888 

55  10  46 

9934 

53  39  10 

9979 

52    8  22 

3014 

23 

Spica 
Mars 

W. 

108  55    2 

9460 

110  37  12 

9474 

112  10    2 

9480 

114    0  31 

9504 

W. 

100  17  38 

9614 

101  56  14 

9698 

103  34  31 

9643 

105  12  28 

9658 

Jupiter 

W. 

74  46  12 

9439 

76  29     1 

9445 

78  11  31 

9456 

79  53  43 

9479' 

Antares 

W. 

63    3  14 

9483 

64  44  51 

9494 

(J6  26  12 

9507 

68    7  16 

9510 

a  Peffasi 
aAnetis 

E. 

44  48  49 

3985 

43  24  20 

3355 

42    1   12 

3431 

40  39  31 

3517 

E, 

85    5  55 

9577 

83  26  29 

9501 

81  47  22 

9606 

80    8  35 

9699 

24 

JUPITKR 

W. 

88  19  45 

9545 

89  59  56 

9559 

91  39  47 

9574 

93  19  17 

9500 

Antares 

W. 

76  28  10 

9566 

78    7  25 

9600 

79  46  20 

9615 

81  24  55 

9099 

a  Arietifl 

E. 

72    0    9 

9706 

70  23  37 

9795 

68  47  30 

9744 

67  11  49 

9763 

Aldebaran 

E. 

103    8  16 

9534 

101  27  50 

9548 

99  47  44 

9564 

98    7  59 

9570 

25 

Jupiter 

W. 

101  31  34 

9006 

103    8  59 

96» 

104  46    3 

9698 

106  22  46 

9713 

Antares 

W. 

89  32  54 

9704 

91    9  29 

9719 

92  45  44 

9734 

94  21  39 

9750 

aAqiiiln 

W. 

48  40  19 

3800 

49  55  12 

3770 

51  10  45 

3736 

52  26  54 

9706 

aAnetis 

E. 

59  19  57 

9660 

57  46  59 

9809 

56  14  30 

9916 

54  42  31 

9940 

Aldebaran 

E. 

89  54  23 

9055 

88  16  42 

9669 

86  39  21 

9684 

85    2  20 

9700 

26 

Antares 

W. 

102  16  10 

9695 

103  50    5 

9841 

105  23  40 

9655 

106  56  56 

9660 

a  AquilsB 
aAnetis 

W. 

58  54  22 

6607 

60  12  49 

3506 

61  31  29 

3586 

62  50  19 

8577 

E. 

47  10  42 

3078 

45  42    5 

3109 

44  14    6 

3149 

42  46  47 

8176 

Aldebaran 

E. 

77    2  15 

9773 

75  27  12 

9788 

73  52  28 

9801 

72  18    2 

9816 

Sun 

E. 

133  18  43 

8111 

131  50  47 

3197 

130  23  10 

3149 

128  55  51 

3157 

27 

a  Aquile 

W. 

69  26    9 

3656 

70  45  29 

8558 

72    4  49 

3558 

73  24    9 

3560 

a  Arietis 

E. 

35  41  27 

3301 

34  19    0 

3445 

32  57  34 

3004 

31  37  14 

3970 

Aldebaran 

E. 

64  30  18 

9881 

62  57  35 

9804 

61  25    8 

9006 

59  52  57 

9917 

Sun 

K. 

121  43  39 

3998 

120  18    3 

3949 

118  52  43 

3954 

117  27  38 

3966 

28 

a  Aquilee 

W. 

80    0  13 

3575 

81   19  15 

3579 

82  38  12 

3585 

83  57    3 

3500 

Fomalhaut 

W. 

45    1  37 

3431 

46  23  18 

3418 

47  45  14 

3406 

49    7  24 

3395 

a  Pegasi 
Aldebaran 

W. 

a3  54    0 

4463 

34  58  25 

4369 

36    4  21 

4973 

37  11  39 

4194 

E. 

52  15  31 

9970 

50  44  41 

9980 

49  14    3 

9089 

47  43  36 

9997 

Sun 

E. 

no  25  44 

3395 

109    2    1 

3334 

107  38  29 

3344 

106  15    8 

3353 

29 

FoinHlhaut 

W. 

56    0  41 

3360 

57  23  43 

3356 

58  46  50 

3351 

60  10    2 

3347 

a  Pegasi 

W. 

43    4  24 

3913 

44  17  31 

3879 

45  31   19 

3836 

46  45  44 

3809 

Aldebaran 

E. 

40  13  53 

3034 

38  44  23 

3040 

37  15    0 

3046 

a5  45  44 

3051 

Sun 

E. 

99  20  54 

3393 

97  58  29 

3400 

90  36  12 

3405 

95  14     1 

3410 

30 

Fomalhaut 

W. 

67    7    9 

3399 

68  30  47 

3396 

69  54  28 

3393 

71   18  13 

3310 

a  Pegasi 

W. 

53    5:« 

3675 

54  22  46 

3654 

55  40  22 

3635 

56  58  18 

3617 

Aldebaran 

E. 

28  20  49 

3070 

26  52    3 

3073 

25  23  20 

3075 

23  54  40 

3077 

Sun 

E. 

88  24  26 

3430 

87    2  43 

3431 

85  41     2 

3433 

84  19  23 

3434 

31 

Fomalhaut 

W. 

78  17  59 

3301 

79  42    9 

3997 

81     6  24 

3903 

82  30  44 

3988 

a  Pegasi 

W. 

63  32  28 

3549 

64  52    6 

3598 

66  11  59 

3516 

67  32    5 

3504 

Sun 

E. 

77  31  18 

3433 

76    9  39 

3431 

74  47  57 

3498 

73  26  12 

3495 
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AT  GREENWICH  APPARENT  NOON. 

1 

1 

"S 

1 

1 

1 

THE  SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 
Pasbiug 
Ueridlau. 

Time,     . 
to  be 
Added  to 

Diff.  foi 
1  Hour. 

Apparent 
Right  Ascension. 

Dill,  for 
I  Hour. 

Apparent 
DeoIinatioD. 

Diff.  for 
IHoar. 

Semi, 
diameter. 

Sabtraoted 

from 
Apparent 

Time. 

Wed. 
Thur. 
Frid. 

1 
2 
3 

h      m       8 

8  48    8.71 
8  52     1.06 
8  55  52.83 

9.695 
9.670 
9.646 

N.n  5l'33;'5 
17  36     6.5 
17  20  22.3 

-38'.'26 
38.98 
39.69 

15  48.08 
15  48.21 
15  48.34 

66!59 
66.50 
66.41 

6     2.06 
5  57.87 
5  53.10 

O.IOI 
0.1  H6 
0.210 

j 

Sat. 

SUN. 

Mon. 

4 
5 
6 

8  59  44.01 

9  3  34.60 
9    7  24.60 

9.621 
9.597 
9.572 

17     4  21.1 
16  48     3.3 
16  31  29.2 

-40.39 
41.08 
41.75 

15  48.47 
15  48.61 
15  48.76 

66.32 
66.23 
66.15 

5  47.74 
5  41.79 
5  35.'J5 

1 
0.235  1 
0.259 
0.284 

Tues. 
Wed. 
Thur. 

7 
8 
9 

9  11  14.01 
9  15    2.84 
9  18  51.08 

9.547 
9.522 
9.498 

16  14  39.0 
15  57  33.1 
15  40  11.9 

-42.42 

43.07 
43.71 

15  48.91 
15  49.06 
15  49.22 

66.06 
65.98 
65.89 

5  28.12 
5  20.41 
5  12.12 

0.308 
0.333 
0.357 

Frid. 

Sat. 

SUN. 

10 
11 
12 

9  22  38.74 
9  26  25.82 
9  30  12.32 

9.474 
9.450 
9.426 

15  22  35.6 
15     4  44.5 
14  46  38.9 

-44.33 
44.94 
45.53 

15  49.39 
15  49.56 
15  49.73 

65.81 

65.73 

*65.65 

5     3.25 
4  53.80 
4  43.78 

0.381 
0.405 
0.42<) 

Mon. 
Tuea. 
Wed. 

13 
14 
15 

9  33  58.25 
9  37  43.62 
9  41  28.44 

9.402 
9.379 
9.356 

14  28  19.3 
14    9  45.9 
13  50  59.0 

-46.11 
46.68 
47.23 

15  49.91 
15  50.09 
15  50.27 

65.57 
65.49 
65.41 

4  33.19 
4  22.04 
4  10.33 

0.453 
0.476 
0.4il9 

Thur. 

Frid. 

Sat. 

16 
17 

18 

9  45  12.72 
9  48  56.47 
9  52  39.69 

9.334 
9.312 
9.291 

13  31  59.0 
13  12  46.2 
12  53  20.9 

-47.77 

48.29 
48.80 

15  50.46 
15  50.65 
15  50.85 

65.34 
65.27 
65.20 

3  58.08 
3  45.30 
3  32.01 

0..52I 
0.543 
0.5(i4 

SUN. 

Mon. 

Tues. 

19 
20 

21 

9  56  22.41 
10    0     4.64 
10     3  46.40 

9.270 
9.250 
0.231 

12  33  43.3 
12  13  53.9 
11  53  52.9 

-49.31 
49.80 
50.28 

15  51.05 
15  51.25 
15  51.45 

65.13 
65.06 
64.99 

3  18.22 
3     3.94 
2  49.19 

0.5.  5 
0.00.1 
0.(>24 

Wed. 
Thur. 
Frid, 

22 
23 
24 

10     7  27.70 
10  11     8.56 
10  14  49.01 

9.212 
9.193 
9.176 

11  33  40.6 
11   13  17.3 
10  52  43.4 

-50.74 
51.19 
51.63 

15  51.65 
15  51.85 
15  52.06 

64.93 
64.86 
64.80 

2  33.97 
2  18.32 
2     2.26 

0.G43 
0.()01 
0.078 

Sat. 

SUN. 

Mon. 

25 
26 

27 

10  18  29.06 
10  22     8.71 
10  25  48.00 

9.160 
9.144 
9.129 

10  31  59.1 

10  11     4.7 

9  50    0.6 

-52.06 
52.47 
52.87 

15  52.27 
15  52.48 
15  52.69 

64.74 
64.68 
64.62 

1  45.'79 
1  28.93 
1   11.71 

0.094 
0.710 
0.725 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

10  29  26.94 
10  33     5.55 
10  36  43.83 
10  40  21.82 

9.116 
9.102 
9.0S9 
9.077 

9  28  47.0 
9    7  24.2 
8  45  52.7 
8  24  12.7 

-53.26 
53.63 
53.99 
54.34 

15  52.91 
15  53.13 
15  53.35 
15  53.57 

64.57 
64.52 
64.47 
64.42 

0  54.15 
0  36.26 
0  18.04 

0.739 
0.752 
0.765 
0.777 

0    0.48 

Sat. 

32 

10  43  59.52 

9.065 

N.  8    2  24.4 

-54.68 

15  53.80 

64.38 

0  19.28 

0.789 

NOIC— Th 
Tb 

e  mean  time  of  sen 
e  sign  —  prefixed 

nidlametei 
to  the  ho 

r  passing  may  be  fonnd  by  si 
arly  ohange  of  declination  in^ 

ibtraoting  CIS  from  th 
iioates  that  north  dedin 

1 

e  sidereal  time. 
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AT  GEBBNWICH  MEAN  NOON. 

i 

8 

1 

1 

1 

1 

THE 

SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Diff.  for 
1  Hour. 

Sidareal 

Time, 

or 

KiKhi  AsceuMiou 

of 

Mean  Sun. 

Apparent 
Right  AbC«*Ui$)on. 

Diftfor 
1  Hoar. 

~  s 
9.695 
9.670 
9.646 

Apparent 
Deoliuatiou. 

DiAfor 
1  Hoar. 

Added  to 
Mean  Tim««. 

Wed. 
Thur, 

Frid. 

1 

2 
3 

h      til        « 

8  48     7.73 
8  52     0.10 
8  55  51.88 

N.  n  5r37"4 
17  36   10.4 
17  20  26.2 

8 

-38.26 
38.98 
39.69 

m       8 

6     2.07 
5  57.88 
5  53.11 

0.161 
0.186 
0.210 

h      m       8 

8  42     5.66 
8  46     2.22 

8  49  58.77 

Sat. 

SUN, 

Mon. 

4 
5 

6 

8  59  43.08 

9  3  33.69 
9     7  23.71 

9.621 
9.597 
9.57-2 

17     4  25.0 
16  48     7.2 
16  31  33.1 

-40.39 
41.08 
41.75 

5  47.75 
5  41.81 
5  35.27 

0.235 
0.259 
0.284 

8  53  55.33 

8  57  51.88 

9  1  48.44 

Tues. 
Wed. 
Thur. 

7 
8 
9 

9   H   13.14 
9  15     1.99 
9   18  50.26 

9.548 
9.583 
9.499 

16  14  42.9 
15  57  37.0 
15  40  15.7 

-42.42 

43.07 
43.71 

5  28.15 
5  20.44 
5  12.15 

0.:i08 
0.333 
0.357 

9     5  44.99 
9     9  41.55 
9  13  38.10 

Frid. 
Sat. 

SUN. 

10 
11 

9  22  37.94 
9  26  25.05 
9  30  11.58 

9.475 
9.451 
9.427 

15  22  39.3 
15     4  48.1 
14  46  42.5 

-44.33 
44.94 
45.53 

5     3.28 
4  53.83 
4  43.81 

0.381 
0.405 
0.489 

9  17  34.66 
9  21  31.21 
9  25  27.77 

Mon. 

Tues. 

Wed. 

13 
14 
15 

9  33  57.54 
9  37  42.94 
9  41  27.79 

9.403 
9.380 
9.3.57 

14  28  22.8 
14     9  49.3 
13  51     2.3 

-46.11 
46.68 
47.23 

4  33.22 
4  22.07 
4  10.36 

0.453 
0.476 
0.499 

9  29  24.32 

9  33  20.88 
9  37  17.43 

Tliur, 

Frid. 

Sat. 

16 
17 
18 

9  45  12.10 

9  48  55.88 
9  52  39.14 

9.335 
9.313 
9.292 

13  32     2.2 
13  12  49.3 
12  53  23.8 

-47.77 
48.30 
48.81 

3  58.11 
3  45.33 
3  32.04 

0.581 
0.543 
0.564 

9  41   13.99 
9  45  10.54 
9  49     7.10 

-  SUN 
Mon. 
Tues. 

19 
20 
21 

9  56  21.90 
10     0     4.17 
10     3  45.97 

9.271 
9.251 
9.232 

12  33  46.1 
12   13  56.5 
11  53  55.3 

-49.32 
49.81 
50.29 

3  18.25 
3     3.97 
2  49.22 

0.585 
0.605 
0.624 

9  53     3.65 

9  57     0.20 

10    0  56.75 

Wed. 
Thur. 
Frid. 

22 
23 
24 

10    7  27.31 
10  11     8.21 
10  14  48.70 

9.213 
9  195 
9.178 

11  33  42.8 
11   13  19.3 
10  52  45.2 

-50.75 
51.20 
51.64 

2  34.00 
2  18.35 
2     2.28 

0.643 
0.661 
0.678 

10     4  53.31 

10    8  49.86 
10  12  46.42 

'  Sat. 

SUN, 
[  Mon. 

25 

26 
27 

10  18  28.79 
10  22     8.48 
10  25  47.81 

9.162 
9.146 
9.131 

10  32     0.7 

10  11     6.1 

9  50     1.7 

-52.07 
52.48 

58.88 

1  45.81 
1  28.95 
1   11.73 

0.694 
0.710 
0.785 

10  16  42.97 
10  20  39.53 
10  24  36.08 

i 
Tues. 
Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

10  29  26.80 
10  33     5.45 
10  36  43.78 
10  40  21.81 

9.117 
9.104 
9.091 
9.079 

9  28  47.8 
9     7  24.8 
8  45  53.0 
8  24   12.7 

-53.87 
53.64 
54.00 
54.35 

0  54.17 
0  36.27 
0  18.04 
0     0.48 

0.739 
0.758 
0.765 
0.777 

10  28  32.63  1 
10  32  29.18 
10  36  25.74 
10  40  22.29 
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32 
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change  of  declination  indicaten 

kt  for  apparent  n 
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14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 


214 
215 
216 

217 
2]8 
219 

220 
221 
222 

223 
224 
225 

226 
227 
228 

229 
230 
231 

232 
233 
234 

235 
236 
237 

238 
239 
240 

241 
242 
243 
244 

245 


THE  SUN'S 


TKUB  LONGITUDE. 


129  35  41.8  '  35  26.4 

130  33     8.8  '  32  53.3 
30  21.3 


27  50.4 
25  20.7 
22  52.3 

20  25.0 
17  58.9 
15  33.7 

13     9.6 

10  46.6 

8  24.6 

6  3.5 
3  43.4 
1  24.3 

59  6.4 
56  49.5 
54  33.7 

52  19.0 
50  5.7 
47  53.7 

45  43.2 
43  34.2 
41  26.8 

39  21.0 
37  16.9 
35  14.6 


131  30 

132  28 

36.9 
6.2 

133  25  36.7  | 

134  23 

84 

135  20  41.2 

136 

18 

15.2 

137 

15  50.2 

138 

13  26.2 

139 

11 

3.3 

140 

8  41.4 

141 

6  20.4 

142 

4 

0.4 

143  59  23.7 

144  57  6.9 

145  54  51.2 

146  52  36.7 

147  50  23.5 

148  48  11.6 

149  46  1.2 

150  43  52.3 

151  41  45.0 

152  39  39.3 

153  37  35.3 

154  35  33.1 

155  33  32.9 

156  31  34.6 

157  29  38.2 

158  27  43.7 


33 
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29 
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14.3 
15.9 
19.4 


27  24.8 


43.60 
43.65 
43.70 

43.75 
43.80 
43.85 

43.«M) 
43.94 
43.98 

44.08 
44.07 
44.11 

44.15 
44.19 
44.84 

44.88 
44.33 
44.38 

44.43 

44.48 
44.54 

44.60 
44.66 
44.73 

44.80 
44.87 
44.95 

45.03 
45.11 
45.19 
45.27 


159  25  51.2     25  32.2  I   145.35 


LATITUDE. 


-  0.71 

0.63 
0.52 

-  0.39 
0.26 

-  0.12 

+  0.01 
0.14 
0.25 

+  0.34 
0.40 
0.44 

-h  0.44 
0.40 
0.34 

-f-  0.27 

0.16 

-h  0.03 

-  0.10 
0.22 
0.35 

-  0.46 
0.56 
0.63 

-  0.67 
0.68 
0.67 

-  0.61 
0.54 
0.43 
0.32 


Logarithiu 

ot  the 

Rtidlns  Veot4)r 

of  the 

Earth. 


0.0063313 
0.0062738 
0.0062142 

0.0061525 
0.0060885 
0.0060221 

0.0059533  I 

0.0058822 

0.0058090 

0.0057335 
0.0056558 
0.0055761 

I 
0.0054944  I 
0.0054110  I 
0.0053259 

0.0052394  ;  -; 

0.0051515 

0.0050625 

0.0049724 
0.0048813 
0.0047894 

0.0046967  ' 
0.0046032 
0.0045089  I 

I 

0.0044138 
0.0043179  i 
0.0042210 

0.0041231  , 
0.0040240  I 
0.0039237  ' 
0.0038221 
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-23.5 
24.4 
25.3 

h      m       « 

15  15  23.96 
15  11  28.05 
15    7  32.14 

-26.2 
27.2 
28.2 

15  3  36.23 
14  59  40.32 
14  55  44.41 

-29.2 
30.1 
31.0 

14  51  48.50 
14  47  52.59 
14  43  56.68 

-31.9 
32.8 
33.6 

14  40     0.77 

14  36  4  87 
14  32     8.96 

-34.4 
35.1 
35.7 

14  28  13.05 
14  24  17.14 
14  20  21.23 

-36.3 
36.8 
37.3 

14  16  25.32 
14  12  29.41 
14     8  33.50 

-37.7 
38.1 
38.4 

14  4  37.60 
14  0  41.69 
13  56  45.78 

-38.8 
39.1 
39.5 

13  52  49.87 
13  48  53.97 
13  44  58.06 

-39.8 
40.2 
40.6 

13  41  2.15 
13  37  6.24 
13  33  10.34 

-41.1 
41.6 
42.1 
42.6 

13  29  14.43 
13  25  18.52 
13  21  22.61 
13   17  26.71 

-  0.18  0.0037192   -43.2 


NOTB.— The  uumbom  in  column  \  correspond  to  the  true  equinox  of  the  date;  in  column  A',  to 
the  mean  equinox  of  January  O'.O. 
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14  49.2 
14  52.6 

14  58.4 

15  6.1 
15  15.2 
15  25.1 


16  10.6 
16  11.3 
16  10.6 

16  8.6 
16  5.1 
\6    0.2 

15  53.7 

15  45.8 
15  36.8 

15  27.1 
15  17.4 
15  8.1 

15  0.1 
14  53.8 
14  49.8 

14  48.3 
14  49.6 

14  53.8 

15  0.6 


15  35.1 

15  44.5 

15 

52.8 

15 

59.7 

16 

4.9 

16 

8.6 

Midnight. 


14  50.6 

14  55.2 

15  2.0 

15  10.5 
15  20.1 
15  30.1 

15  39.9 
15  48.8 
15  56.4 


16 
16 
16 

16 
16 
16 


2.5 
6.9 
9.8 

11.2 
11.2 

9.8 


16  7.1 
16  2.9 
15  57.1 

15  49.9 
15  41.4 
15  32.0 

15  22.2 
15  12.6 
15  3.9 

14  56.7 
14  51.5 

14  48.7 

14  48.6 
14  51.4 
56.9 
5.0 
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15 


15  9.8  I  15  15.2 
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54  16.6 
54  29.0 

54  50.2 

55  18  5 

55  51.9 

56  28.3 

57  4.9 

57  39.4 

58  10.0 

58  35.3 

58  54.6 

59  7.9 


59 
59 
59 


15.6 
18.1 
15.6 


59  8.1 
58  55.4 
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58 
57 
57 
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55 
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44.4 
11.3 

35.8 
59.9 
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54  58.5 
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1.47 
1.53 
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1.17 
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0.44 
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0.00 

-0.21 
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0.G4 

0.88 

-I. II 
1.30 
1.44 
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1.47 
1.33 
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0.80 
0.43 

-0.01 

+0.42 

0.84 
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58  47.0 
58  26.0 

57  59.5 
57  28.3 
56  53.8 

56  17.7 
55  42.5 
55  10.5 


44.0 
24.9 
14.7 

14.4 
24.4 
44.7 
14.4 


+0.52 
0.88 
1.18 

+1.39 
1.52 
1.52 

+1.44 
1.28 
1.06 

+0.80 
0.56 
0.32 

+0.10 

-O.IO 

0.31 

-0.53 
0.76 
0.99 

-1.21 
1.38 
1.48 

-1.50 
1.41 
1.23 

-0.96 

0.62 

-0.22 

+0.20 
0.63 
1.05 
1.41 


55  51.9  I     +1.70 


UPPER  TRANSIT. 
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h      m 

19  39.7 

20  27.2 

21  16.9 


22 
23 
23 


8.3 

0.8 

53.5 


6 

0  45.8 

1  37.2 

2  27.8 

3  18.0 

4  8.4 

4  59.8 

5  52.8 

6  48.0 

7  45.0 

8  43.3 

9  41.3 

10  37.8 

11  31.7 

12  22.5 

13  10.4 

13  55.8 

14  39.6 

15  22.4 

16  5.1 

16  48.4 

17  33.0 

18  19.3 

19  7.6 

19  57.8 

20  49.5 
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1.94 
2.03 
2.11 

2.17 
2.20 
2.19 


2.16 
2.12 

2.09 
2.09 
2.12 

2.17 
2.26 
2.34 

2.41 
2.43 
2.39 

2.30 
2.18 
2.05 

1.94 
1.85 
1.80 

1.77 
1.79 
1.83 

1.89 
1.97 
2.06 
2.13 

2.18 


AOe. 
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d~~ 

23.2 
24.2 
25.2 

26.2 
27.2 
28.2 

29.2 
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7.7 
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2 
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2 
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9.1476 
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1.9919 
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5 
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3  57  3l.9t> 
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16  2<)  17.23 

9.4904 

17  37  57.4 

7.406 

i    J> 

14  39    4.25 

9.9718 

10    5  12.4 

11.434 

9 

16  31  42.55 

9.4934 

17  45  18.4 

7.994 

10 

14  41  20.64 

9.9746 

10  16  3().7 

11.376 

10 

16  34     8.04 

9.4963 

17  52  32.6 

7.18J 

I] 

14  43  37.20 

9.9774 

10  27  57.5 

11.317 

11 

16  36  a3.71 

9.4a»3 

17  59  40.1 

7.067 

1-2 

14  45  53.93 

9.98C3 

10  39  14.7 

11.956 

12 

16  38  59.5(> 

9.4399 

18    ()  40.7 

6.959 

13 

14  48  10.83 

9.9839 

10  50  28.2 

11.193 

13 

16  41  25.58 

9.4351 

18  13  34.3 

6.836 

It 

14  50  27.91 

9.9869 

11      1  37.9 

11.130 

14 

16  43  51.77 

9.4379 

18  20  21.0 

6.790 

1    15 

14  52  45.17 

9.9891 

1 1    12  43.8 

11.066 

15 

16  46  18.13 

9.4408 

18  27    0.7 

6.609 

1(> 

14  55    2.()0 

9.9990 

1 1  23  45.8 

11.000 

16 

16  48  44.66 

9.4436 

18  33  33.3 

6.463 

17 

14  57  20.21 

9.9951 

11  34  43.8 

10.939 

17 

16  51   11.36 

9.4463 

18  39  58.7 

6.363 

18 

14  59  38.01 

9.9989 

1 1  45  37.7 

10.864 

18 

16  53  38.22 

9.4489 

18  46  16.9 

6.943 

19 

15     1  55.99 

9.3019 

1 1  5(>  27.5 

10.795 

19 

16  56    5.23 

9.4515 

18  52  27.9 

6.199 

^20 

15    4  14.1(j 

9.3043 

12    7  13.1 

10.795 

20 

16  58  32.40 

9.4541 

18  58  31.6 

6.001 

.   t2l 

15    6  3-2.51 

9.3074 

12   17  54.5 

10.653 

21 

17    0  59.72 

9.4566 

19    4  28.0 

5.878 

22 

15    8  51.05 

9.3106 

12  "28  31.5 

10.580 

22 

17    3  27.19 

9.4590 

19  10  17.0 

5.756 

2;^ 

15  11     9.78 

9.3137 

S.12  39    4.1 

10.505 

23 

17    5  54.80 

9.4614 

S.19  15  58.6 

5.631 

1 

TU 

ESDA 

Y  14. 

THURSDi^ 

lY  16. 

0 

15  13  28.69 

9.3168 

S.12  49  32.1 

10.499 

0 

17    8  22.56 

2.4638 

S.  19  21  32.7 

5.506 

1 

15  15  47.79 

9J)900 

12  59  55.6 

10.359 

1 

17  10  50.46 

9.4661 

19  26  59.3 

5.380 

2 

15   18    7.09 

a.3933 

13  10  14.4 

10.975 

2 

17  13  18.49 

9.4684 

19  32  18.3 

5.953 

3 

15  20  2H.59 

9.3966 

13  20  28.6 

10.197 

3 

17  15  46.66 

9.4706 

19  37  29.7 

5.196 

4 

15  22  46.28 

9.3998 

13  30  38.0 

10.116 

4 

17  18  14.96 

9.4797 

19  42  a3.4 

4.998 

5 

15  25    6.16 

9.3330 

13  40  42.5 

10.034 

5 

17  20  43.38 

9.4747 

19  47  2J).4 

4.870 

6 

15  27  26.24 

9.3369 

13  50  42.1 

9.959 

6 

17  23  11.92 

9.4767 

19  52  17.8 

4.749 

;    7 

15  29  46.51 

9.3395 

14     0  36.7 

9.868 

7 

17  25  40.58 

9.4786 

19  5(i  58.4 

4.619 

8 

15  32    6.98 

9.3498 

14  10  26.2 

9.783 

8 

17  28    9.35 

9.4804 

20     1  31.2 

4.481   ' 

9 

15  34  27.65 

9.3461 

14  20  10.6 

9.697 

9' 

17  :30  38.2:3 

9.4809 

20    5  56.1 

4.350 

10 

15  36  48.52 

9.3494 

14  Q^J  49.8 

9.609 

10 

17  33    7.22 

9.4840 

20  10  13.2 

4.919 

11 

15  39    9.58 

9.3.'>97 

14  39  23.7 

9.590 

]  ] 

17  35  36.31 

9.4656 

20  14  22.4 

4.087   , 

12 

15  41  30.84 

u,:mo 

14  48  52.2 

9.430 

12 

17  38    5.49 

9.4871 

20  18  23.6 

3.954    i 

13 

15  43  52.:i0 

9.3593 

14  58  15.3 

9.340 

13 

17  40  34.76 

9.4886 

20  22  16.9 

3.891 

14 

15  46  13.96 

9.3696 

15    7  :j:3.0 

9.948 

14 

17  43     4.12 

9.4901 

20  26    2.2 

3.687 

15 

15  48  35.81 

9.3659 

15  16  45.1 

9.154 

15 

17  45  33.57 

9.4915 

20  29  39.4 

3.553   ! 

16 

15  50  57.87 

9.3699 

15  25  51.5 

9.060 

16 

17  48    3.10 

9.4997 

20  33    8.6 

3.419 

17 

15  53  20.12 

9,3735 

15  34  52.3 

8.966 

17 

17  50  32.70 

9.4938 

20  36  29.7 

3.984 

18 

15  55  42.57 

9.3758 

15  43  47.4 

8.869 

18 

17  53    2.36 

9.4949 

20  39  42.7 

3.149 

19 

15  58    5.22 

9.3791 

15  .52  36.6 

8.771 

19 

17  55  32.09 

9.4960 

20  42  47.6 

3.013 

20 

16    0  28.06 

3.38'^4 

16     1   19.9 

8.679 

20 

17  58     1.88 

9.4969 

20  45  44.3 

9.877 

21 

16    2  51.10 

9.3837 

16    9  57.3 

8.573 

21 

18    0  31.72 

9.4978 

20  48  32.9 

9.741 

22 

16    5  14.34 

9.3889 

16  18  28.7 

8.479 

22 

18    3     1.61 

9.4986 

20  51  13.3 

9.604 

23 

16    7  :37.77 

9.3991 

16  26  54.0 

8.370 

23 

18    5  31.55 

9.4993 

20  53  45.4 

9.467 

34 

16  10     1.39 

9.3953 

S.16  35  13.1 

8.967 

24 

18    8     1.53 

9.4999 

S.20  56    9.3 

9.330   1 
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EX. 


GEEENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAscension. 

Diff.  for 
1  Minute. 

Dedination. 

Diff  for 
I  Minute. 

Hour. 

Right  Ascension. 

Diff.  for 
1  Minute. 

Deoltnation. 

Diff  for 
1  Minute. 

F] 

cfclDAl 

'  17. 

SUNDAY  19. 

h     in     ft 

8 

Oil/ 

II 

b     m     ft 

8 

O         t         If 

II 

0 

18    8    1.53 

3.4999 

S.20  .56    9.3 

9.330 

0 

20    7     1.16 

3.4249 

S.20  10  34.8 

4.108 

1 

18  10  31.54 

2J1004 

20  58  2.5.0 

9.192 

1 

20    9  26.55 

9.4913 

20    6  24.6 

4^230 

2 

18  13     1.58 

2.5008 

21     0  32.4 

9.055 

2 

20  11  51.72 

2.4176 

20    2    7.2 

4.351 

3 

18  15  31.64 

9.5013 

21     2  31.6 

1.917 

3 

20  14  16.66 

2.4139 

19  57  42.5 

4.479 

4 

18  18     1.72 

3.5014 

21     4  22.5 

1.779 

4 

20  16  41.38 

2.4109 

19  5S  10.6 

4..')91 

5 

18  20  31.81 

2.5016 

21     6    5.1 

1.649 

5 

20  19    5.88 

2.4064 

19  48  31.6 

4.709 

0 

18  23     1.91 

8.5017 

21     7  39.5 

1.504 

6 

20  21  .30.15 

2.4026 

19  43  45.5 

4.897 

7 

18  25  32.01 

a.50I7 

21     9    ,5.6 

1.365 

7 

20  23  .54.19 

2.3987 

19  38  52.4 

4.944 

8 

18  28    2.11 

2.5016 

21   10  2.3.3 

1.926 

8 

20  26  17.^)9 

2.3947 

19  33  .52.2 

5.061 

9 

18  30  32.20 

3.5014 

21  11  32.7 

1.087 

9 

20  28  41. .55 

2.3907 

19  28  4.5.1 

5.176 

10 

18  .33    2.28 

9.5012 

21  12  33.8 

0.949 

10 

20  31     4.87 

2.3866 

19  23  31.1 

5.990 

11 

18  35  32.34 

3.5006 

21    13  26.6 

0.810 

11 

20  ;^}  27.94 

9.3895 

19  18  10.3 

5.409    , 

J2 

18  38    2.37 

3.5003 

21   14   11.0 

0.6-2 

12 

20  35  50.77 

2.3783 

19  12  42.8 

5.514 

i3 

18  40  32.37 

3.4997 

21   14  47.2 

0.534 

13 

20  38  13..34 

2.3741 

19    7     8.6 

5.628 

1   ^4 

18  43    2.34 

3.4991 

21   15  15.1 

0.395 

14 

20  40  35.66 

2.3698 

19     1  27.7 

5.737 

1    15 

18  45  32.26 

9.4983 

21   15  34.6 

0.256 

15 

20  42  57.72 

2.3655 

18  55  40.2 

5.846 

.   J6 

18  48    2.13 

3.4975 

21  15  45.8 

-0.118 

16 

20  45  19.52 

2.3612 

18  49  46.2 

5.953 

1   17 

18  50  31.95 

3.4966 

21    15  48.8 

+  0.019 

17 

20  47  41.0(1 

2.3568 

18  43  4.5.8 

6.060 

;  18 

18  53     1.72 

3.4956 

21    15  4.3.5 

0.15^ 

18 

20  50    2.34 

2.3524 

18  .37  39.0 

6.167    , 

19 

18  55  31.42 

3.4944 

21   15  29.9 

0.295 

19 

20  ,52  23.35 

2.3479 

18  31  25.8 

6.975 

20 

18  58     1.05 

9.4933 

21    15    8.1 

0.432 

20 

20  ,54  44.09 

2.:J433 

18  25    ().3 

6  J76 

21 

19    0  30.61 

3.4990 

21   14  .38.0 

0.570 

21 

20  .57     4.55 

2.3388 

18   18  40.7 

6.479    1 

22 

19    3    0.09 

3.4906 

21   13  59.7 

0.707 

22 

20  59  24.74 

2.3343 

18  12    8.9 

6.581 

23 

19    5  29.48 

3.4890 

S.21   13  13.2 

0.843 

23 

21     1  44.66 

3.3297 

S.  18    5  31.0 

6.689 

SAl 

:UliDA 

lY   18. 

MONDAY 

^  20, 

0 

19    7  58.77 

9.4874 

S.21   12  18.5 

0.960 

0 

21     4     4.31 

3.3351 

S.17  .58  47.1 

6.781 

1 

19  10  27.97 

3.4858 

21    11   1.5.6 

1.116 

1 

21     6  23.68 

3.3304 

17  51  .57,3 

6.880 

2 

19  12  57.07 

3.4841 

21  10    4.6 

1.252 

2 

21     8  42.76 

8.3157 

17  45     1.5 

6.978 

3 

19  15  26.06 

3.4822 

21     8  45.4 

1.388 

3 

21    11      1..56 

3U)I10 

17  37  .59.9 

7.075 

4 

19  17  54.94 

3.4803 

21     7  18.1 

1.523 

4 

21   1.3  20.08 

2.3063 

17  30  .52.5 

7.170 

5 

19  20  23.70 

3.4783 

21     5  42.7 

1.658 

5 

21    15  38.31 

3.3015 

17  23  .3i>.5 

7.963 

i     6 

19  22  52.34 

3.4769 

21     3  59.2 

1.792 

() 

21   17  .56.26 

3.2967 

17   16  20.9 

7.356 

1     7 

19  25  20.85 

2.4741 

21     2    7.7 

1.995 

7 

21  20  13.92 

2.2919 

17    8  .5().8 

7.448 

'     8 

19  27  49.2.3 

8.4718 

21     0    8.2 

2.058 

8 

21  22  31.29 

2.2873 

17     1  27.1 

7.540 

,     9 

19  30  17.47 

3.4695 

20  58    0.7 

2.191 

9 

21  24  48.38 

2.2824 

16  .53  52.0 

7.629 

'    10 

19  32  45.57 

8.4670 

20  .55  45.3 

2.393 

10 

21  27     5.18 

2.3776 

16  46  11.6 

7.711* 

11 

19  .35  13.51 

3.4644 

20  .53  22.0 

2.455 

11 

21  29  21.69 

2.2727 

l(i  38  2.5.9 

7.806 

12 

19  .37  41.30 

3.4618 

20  ,50  50.7 

2.587 

12 

21  31  .37.90 

3.2678 

16  30  34.9 

-7.^ 

13 

19  40    8.93 

3.4593 

20  48  11.6 

2.717 

13 

21  a3  .53.82 

2.2629 

16  22  38.8 

7.978 

i   14 

19  42  36.40 

3.4564 

20  45  24.7 

2.846 

14 

21  .36    !).45 

2.9581 

16  14  37.() 

b.061 

15 

19  45    .3.70 

3.4.^36 

20  "42  30.1 

2.975 

15 

21  38  24.79 

2.2533 

16    6  31.5 

8.144 

16 

19  47  30.a3 

2.4507 

20  39  27.7 

3.104 

16 

21  40  .39.84 

3.94a'< 

15  .58  20.4 

8.926 

17 

19  49  .57.79 

2.4478 

20  .36  17.6 

3.232 

17 

21  42  54.59 

2.24.J4 

15  .50    4.4 

8.307 

18 

19  .52  24..57 

3.4447 

20  .32  .59.8 

3.360 

18 

21  45     9.05 

2.2386 

15  41  43.6 

8..186 

19 

19  54  51.16 

3.4416 

20  29  34.4 

».486 

19 

21  47  2.3.22 

2.2:J.M7 

15  a3   18.1 

&464 

20 

19  ,57  17.56 

2.4383 

20  26     1.5 

3.612 

20 

21  49  .37.0i> 

2.2288 

15  24  47.9 

8.543 

21 

19  .59  43.76 

2.4350 

20  22  21.0 

3.737 

21 

21   51   .50.()7 

2.2939 

15   16  1.3.1 

8.618 

22 

20    2    9.76 

2.4317 

20  18  a3.o 

3.862 

22 

21  ,54     3.96 

2.2190 

15    7  .33.8 

8.693 

23 

20    4  35..5() 

2.4383 

20  14  37.6 

3.985 

23 

21  56  16.95 

2.2141 

14  ,58  ,50.0 

8.766 

24 

20    7     1.161 

3.4249 

S.20  10  34.8 

4.108 

24 

21  -58  29.65 

2.3099 

S.14.50     1.9 

8.838 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightAaoeDsion. 

Uitf.  tor 
1  Minato. 

Doolication. 

DUCfor 
1  Minate 

Hour. 

Right  ABcenaion. 

Diff.  for 
1  Minute. 

Declination. 

BifCfor 
1  Minute. 

TU 

BSDA 

r  21. 

THURSDAY  23. 

1 

h     m     8 

8 

0      /      // 

,^ 

h     m     8 

8 

0      /      // 

u           1 

0 

21  58  29.65 

9.9099 

S.14  50     1.9 

8.838 

0 

2:3  39  19.64 

9.0049 

S.  6  43  44.6 

11.019    1 

1 

22    0  42.06 

9.9044 

14  41     9.5 

8.909 

1 

23  41   19.79 

9.0006 

6  32  43.3 

11.031    \ 

3 

22    2  54.18 

9.1996 

14  32  12.8 

8.980 

2 

23  43  19.74 

1.9975 

6  21  40.9 

11.050  ; 

3 

22    5    6.01 

9,1947 

14  2:3  1 1.9 

9.049 

3 

23  45  19.49 

1.9949 

6  10  37.3 

11.060 

4 

22    7  17.55 

9.1899 

14  14    6.9 

9.117 

4 

23  47  19.05 

1.9910 

5  59  32.6 

11.086 

5 

22    9  28.80 

9.1859 

14     4  57.9 

9.183 

5 

23  49  18.41 

1.9678 

5  48  27.0 

11.109  ; 

6 

22  11  39.77 

9.1804 

13  55  45.0 

9.948 

6 

23  51    17.58 

1.9847 

5  37  20.4 

11.117    1 

7 

22  13  50.45 

9,1756 

13  46  28.1 

9.313 

7 

23  53  16.57 

1.9817 

5  26  12.9 

11.139    ' 

8 

22  16    0.84 

9.1708 

13  37     7.4 

9.376 

8 

23  55  15.38 

1.9786 

5  15    4.6 

11.146 

9 

22  18  10.94 

9.1660 

J3  .27  43.0 

9.438 

9 

23  57  14.00 

1.9756 

5    3  55.4 

11.160 

10 

22  20  20.76 

9.1613 

13  18  14.9 

9.499 

10 

23  59  12.45 

1.9797 

4  52  45.4 

11.179 

i  " 

22  22  30.30 

9.1566 

13    8  43.1 

9.559 

11 

0     1   10.72 

1.9698 

4  41  34.8 

11.189    \ 

'  12 

22  24  39.55 

9.1518 

12  59    7.8 

9.617 

12 

0    3    8.82 

1.9860 

4  30  23.6 

11.199    1 

13 

22  26  48.52 

9.1479 

12  49  29.0 

9.675 

13 

0    5    6.75 

1.9641 

4  19  11.8 

11.901 

14 

22  28  57.21 

9.1496 

12  39  46.8 

9.739 

14 

0    7     4.52 

1.9614 

4     7  59.5 

11.910 

15 

22  31     5.63 

9.1380 

12  30     1.2 

9.787 

15 

0    9    2.12 

1.9587 

3  56  46.6 

11.918 

16 

22  a3  13.77 

9.1334 

12  20  12.3 

9.841 

16 

0  10  59.56 

1.9561 

3  45  33.3 

11.925 

17 

22  35  21.64 

9.1988 

12  10  20.3 

9.S94 

17 

0  12  56.85 

1.9535 

3  34  19.6 

11.931    I 

18 

22  37  29.23 

9.1949 

12    0  25.1 

9.946 

18 

0  14  53.98 

1.9500 

3  23    5.6 

11.936    1 

19 

22  ;i9  36.55 

9.1197 

1 1  50  26.8 

9.997 

19 

0  16  50.96 

1.9484 

3  11  51.3 

11.940    1 

20 

22  41  43.60 

9.1159 

1 1   40  25.5 

10.046 

20 

0  18  47.79 

1.9460 

3    0  36.8 

11.944 

21 

•J2  43  50.38 

9.1107 

11  30  21.3 

10.094 

21 

0  20  44.48 

1.9437 

2  49  22.1 

11.947 
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.     2t>       2 

17.9        ! 

14 

5  m    9.90 

2.1334 

20  19  14.5 

3.471 

15 

16 

5  .38  18.00 
5  40  26.28 

9.1365 
9.1385 

20  22  39.9 
20  25  59.6 

3.376 
3.981 

_ 

- 

. __„  _ 

=' 

17 

5  42  34.74 

9.1496 

20  29  1.3.6 

3.185 

(i          h 

18 

5  44  43.39 

9.1457 

20  :i2  21.8 

3.088 

( 

C    iViijree.     . 

.   Aiijr 

ist     14       0.2 

19 
20 

5  46  52.22 
5  49     1.23 

9.1487 
9.1517 

20  35  24.2 
20  38  20.7 

9.991 
9.894 

(C   Apogee.     . 

.    .    . 

.    28      0.8 

1 
1 

21 

5  51   10.43 

9.J547 

20  41    M.4 

2.796 

22 

5  53  19.80 

9.1577 

20  43  5(5.2 

9.697 

1 

23 

5  55  29.35 

9.1607 

20  46  35.0 

9J>97 

1 

24 

5  57  39.08 

9.1637 

N.20  49    7.9 

9.498 

1 
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GREENWICH  MEAN  TIME. 

- 

LUNAR  DISTANCES. 

1 

1 

Name  and  Direotion 
of  Object. 

Noon. 

P.L. 

of 
DIff. 

3884 

IIP»- 

P.L. 
of 
Diflf 

Vlh. 

P.  L. 

of 
DIff. 

IX)^ 

P.L. 
of 

Fomalhaiit 

W. 

83  55    8 

85  19  38 

3980 

86  44  13 

3375 

88    8  54 

3970 

: 

aTegBBi 

W. 

68  52  25 

3491 

70  12  59 

3480 

71  33  46 

3469 

72  54  45 

345el 

a  ArieCiH 

w. 

25  56  13 

3977 

27    8  15 

3885 

28  21  50 

3804 

29  36  48 

3733 

Pollux 

E. 

55  10  36 

3114 

53  42  43 

31)3 

52  14  48 

3110 

50  46  51 

3109 

1 

Sun 

E. 

72    4  24 

3439 

70  42  32 

3418 

69  20  36 

3414 

67  58  a5 

3409 

2 

Fomnlhaiit 

W. 

95  13  46 

3344 

96  39    3 

3938 

98    4  27 

3939 

99  29  58 

3997 

Of  Pegnsi 

W. 

79  42  44 

3404 

81     4  56 

3394 

82  27  19 

3385 

S3  49  .53 

3374 

a  Aiietis 

W. 

36    7  50 

3479 

37  28  38 

3449 

38  50    7 

3408 

40  12  15 

3375 

' 

Pollux 

E. 

43  2(>  29 

3097 

41  58  16 

3096 

40  30    1 

3093 

39     1  4:i 

3099 

Sun 

E. 

61     6  57 

3378 

59  44  15 

3370 

58  21  24 

3363 

56  58  25 

3354 

3 

a  Avieiin 

W. 

47  11  27 

3343 

48  36  47 

3918 

50    2  35 

3196 

51  28  49 

3175 

Aldebnran 

W. 

13  28  38 

9969 

14  5;)  2J) 

9956 

16  30  37 

9944 

18    2    0 

9939 

Pollux 

E. 

31  39  59 

3094 

30  11  42 

3008 

28  43  30 

3105 

27  15  26 

3113 

Sun 

E. 

50    0  57 

3307 

48  36  54 

3997 

47  12  ;i9 

3986 

45  48  11 

3976 

4 

a  Arietis 

VV. 

58  46    4 

3078 

60  14  41 

3060 

61  43  39 

3043 

63  12  59 

3096 

Aldebarnii 

W. 

25  42  42 

9873 

27  15  36 

9860 

28  48  46 

S648 

30  22  11 

9tfl6 

Sun 

E. 

38  42  37 

3318 

37  16  49 

3305 

35  50  46 

3193 

34  24  29 

3181 

5 

a  ArietiH 

W. 

70  44  50 

2944 

72  16  13 

9929 

73  47  55 

9914 

75  19  56 

9809  • 

Aldebarnii 

W. 

38  13  15 

9774 

39  48  17 

9703 

41  2:3  35 

9760 

42  59    9 

9737 

Sun 

E. 

27    9  17 

3118 

25  41  29 

3105 

24  13  26 

3099 

22  45    7 

3080 

9 

Sun 

W. 

22    0    5 

9741 

2.3  35  50 

9732 

25  11  47 

9793 

26  47  56 

9715 

Mars 

E. 

61     1  33 

3643 

59  23  37 

9637 

57  45  32 

9630 

56    7  18 

9695   ' 

JUPITBR 

E. 

77  52  55 

9448 

76  10  28 

3440 

74  27  50 

9439 

72  45    1 

9494  1 

An  tares 

E. 

89  26  38 

9470 

87  44  43 

3462 

86    2  37 

9455 

84  20  21 

9448  ; 

10 

Sun 

W. 

34  51  20 

9678 

36  28  30 

2672 

38    5  48 

9666 

39  43  14 

9660 

Mars 

E. 

47  .54  23 

2609 

46  15  31 

2599 

44  36  35 

9596 

42  5:  35 

9505 

■ 

Jupiter 

E. 

64     8  35 

9395 

62  24  53 

9.389 

60  41     3 

2384 

58  57    6 

9380 

AniureB 

E. 

75  46  41 

9419 

74    3  33 

2414 

72  20  18 

9409 

70  36  56 

94U5   1 

!  11 

Sun 

W. 

47  52  15 

9635 

49  30  23 

9631 

51     8  36 

9696 

52  46  55 

2693   ' 

! 

Mars 

E. 

34  42  28 

2601 

33    3  34 

9605 

31  24  46 

2612 

29  46    7 

2691 

Jupiter 

E. 

50  15  50 

3363 

48  31  20 

2359 

46  46  46 

9356 

45    2    8 

3354 

Antnres 

E. 

61  58  54 

9391 

60  15    6 

9389 

58  31  16 

9389 

56  47  25 

2389 

i|Q 

Sun 

VV. 

60  59  :^ 

9606 

62  38  22 

2605 

64  17  10 

2603 

&5  56     1 

1 
9601    ' 

Jupiter 

E. 

3(5  18  27 

33.-10 

34  ;3,3  41 

2351 

32  48  56 

9353 

31     4  13 

9355 

, 

Antnres 

K. 

48     8  17 

2394 

46  24  34 

2398 

44  40  56 

9403 

42  57  25 

2408 

;  13 

Sun 

VV. 

74   10  49 

2595 

75  49  51 

9593 

77  28  55 

9593 

79    8     1 

2591 

Au  tares 

E. 

34  22  2.3 

3457 

32  40    9 

9473 

30  58  18 

9493 

2f>  16  54 

2516 

a  Aqiiilse 

E. 

83    5   12 

2889 

81  32  39 

9894 

80    0  12 

9900 

78  27  .53 

2907   ' 

1  14 

Sun 

W. 

87  23  36 

2.^91 

89    2  43 

9591 

90  41  50 

9599 

92  20  56 

259:) 

Spica 

VV. 

28     I  38 

2438 

29  44  19 

9499 

31  27  22 

9410 

33  10  43 

9390 

u  Aqiiiltf 

E. 

70  49   10 

2965 

69  18  13 

9981 

67  47  :I6 

9990 

66  17  22 

3030 

Fomnlhaut 

E. 

103  45  24 

25iS 

102    4  42 

9590 

100  23  56 

9517 

98  43    6 

2515   ' 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 
5     . 

P.L. 

P.L. 

P.L. 

P.L. 

1^ 

Name  and  Direotlon 
of  Object. 

Midnight. 

of 
Biff. 

X.\^' 

of 
Diff. 

xvmh. 

of 
Diff. 

xxii». 

of 
DiflT. 

1 

Fomalhaiit 

W. 

89  33'  40 

3965 

90  58'  3fi 

3960 

92  23'  30 

3954 

93  48'  35 

3940 

a  Pegasi 

W. 

74  15  5(5 

3446 

75  37  20 

3436 

76  58  56 

3495 

78  20  44 

3415! 

a  Arietis 

w. 

30  53    0 

3671 

32  10  18 

3615 

J33  28  36 

3565 

34  47  48 

3590  ! 

1 

Pollux 

E. 

49  18  52 

3106 

47  50  50 

3105 

46  22  46 

3109 

44  54  39 

3100 

1 
1 

Sun 

E. 

66  36  29 

:M04 

65  14  17 

.'»98 

63  51  58 

3391 

62  29  31 

3386 

2 

Fomalhaut 

W. 

100  55  35 

3291 

102  21    19 

3915 

\m  47  10 

3910 

105  13    7 

3904 

a  P.-ffasi 

W. 

85  12  39 

3365 

86  35  36 

3365 

87  58  44 

3345 

89  22    3 

3337  I 

;            a  Arietis 

W. 

41  35    0 

3345 

42  58  20 

3317 

44  22  12 

3990 

45  46  35 

3966 

1            Pollux 

E. 

37  33  23 

3091 

36    5    2 

3090 

34  36  40 

3091 

33    8  19 

3009 

1         t  Suw 

E. 

55  35  16 

3345 

54  11  57 

3337 

52  48  28 

3397 

51  24  48 

3318 

3     a  Arietis 

W. 

52  55  28 

3155 

54  22  31 

3135 

55  49  58 

3115 

57  17  49 

3096  : 

Aldebnraii 

W. 

19  33  38 

9990 

21     5  32 

9908 

22  37  41 

9807 

24  10    4 

8885  . 

Pollux 

E. 

25  47  32 

3194 

24  19  52 

3141 

22  52  32 

3163 

21  25  39 

3183 

?SUN 

E. 

44  23  31 

3965 

42  58  38 

3953 

41  a3  31 

3949 

40    8  11 

3930 

4 

a  Arietis 

W. 

64  42  40 

3009 

66  12  42 

9993 

67  43    4 

9976 

69  13  47 

9960  I 

Aldebnraii 

W. 

31  55  52 

9d95 

33  29  48 

9819 

35    4    0 

9799 

36  38  29 

9786 

8o« 

E. 

32  57  57 

3168 

31  31  10 

3156 

30    4    8 

3143 

28  36  50 

3130 

'        ! 

1     5  i  cr  Arietis 

W. 

76  52  16 

9884 

78  24  55 

9670 

79  57  52 

9856 

81  31     7 

9849 

;  Aldebaran 

W. 

44  35    0 

9734 

46  11     8 

9719 

47  47  32 

9699 

49  24  13 

9687 

Sun 

E. 

21   16  33 

3068 

19  47  44 

3056 

18  18  40 

3045 

16  49  23 

3034 

y 

Sun 

W. 

28  24  16 

9707 

30    0  47 

9699 

31  37  28 

9699 

33  14  19 

9684 

Mars 

E. 

54  28  57 

9619 

52  50  28 

9614 

51   11  52 

9610 

49  Ji3  10 

9606 

Jupiter 

E. 

71     2     1 

9418 

69  18  52 

9419 

67  35  35 

9406 

65  52    9 

9401 

!  Antures 

E. 

82  37  55 

9441 

80  55  19 

9435 

79  12  34 

9490 

77  29  41 

9494 

10     Sun 

VV. 

41  20  48 

42  58  29 

9649 

44  36  18 

9644 

46  14  13 

9639  1 

Mar.s 

E. 

41  18  33 

9594 

39  39  30 

9595 

88    0  28 

S596 

36  21  27 

9597 

1  Jupiter 

E. 

57  13    2 

9375 

55  28  52 

9379 

5;^  44  37 

»;f68 

52    0  16 

9364 

!  Aiitares 

E. 

68  53  29 

9409 

67    9  57 

9398 

65  26  20 

9:(96 

63  42  ;« 

9309 

11  i  Sun 

W. 

54  25  19 

9690 

56    3  47 

9616 

57  42  20 

^m 

59  20  57 

.     9010  1 

Mars 

E. 

28    7  40 

9639 

26  29  28 

9645 

24  51  34 

^■f": 

2;^  Jl    4 

9066 

Jupiter 

E. 

43  17  27 

9353 

41  32  44 

S351 

39  47  5t) 

93M 

:^    3  13 

1»50' 

•  Aiitares 

E. 

55    3  34 

9389 

53  19  43 

9389 

51  35  5i 

9390 

49  52    3 

9399  [ 

1   12 

Sun 

W. 

67  34  54 

9599 

69  13  50 

9598 

70  52  ir< 

9506 

72  31  48 

9506' 

Jupiter 

E. 

2f)  19  34 

9358 

27  34  59 

25  50  31 

9316 

24    6  11 

9376 

j  Antares 

E. 

41  14     2 

9415 

39  30  48 

9499 

37  47  45 

9439 

136    4  56 

9443 

13  1  Suif 

W. 

80  47    8 

9501 

82  26  15 

9591 

84    5  22 

9501 

85  44  29 

9501 

I            Antares 

E. 

27  36    3 

9544 

25  55  51 

9579 

24  16  27 

2699 

22  38    2 

)678 

1         1  aAquilce 

E. 

76  55  43 

9916 

75  2:i  44 

9995 

73  51  57 

9037 

72  20  25 

9950 

14  1  Sun 

W. 

94    0     1 

9503 

95  39    5 

9594 

97  18    8 

9505 

98  57  10 

9596 

Spica 

W. 

34  54  19 

9390 

36  38    8 

9389 

\i8  22    8 

9376 

40    6  17 

9371 

1 

a  AquilsB 

E. 

64  47  34 

3049 

63  18  13 

3066 

61  49  22 

3004 

60  21     5 

3194 

Fomalhaut 

E. 

97    2  14 

9514 

95  21  20 

9514 

93  40  26 

9514 

91  59  32 

9515  ! 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

•si 

Name  »ud  Direction 

Noon. 

of      1 

m^- 

of 

Viu. 

of 

IXh. 

of      , 

'f 

of  Object. 

Dlff. 

Dlff. 

Diff. 

Diir.  1 

15 

Sun 

W. 

100  36  10 

9596 

102  15    8 

9599 

103  54     4 

9001 

105  32  57 

S003 

Spic«i 

w. 

41  50  33 

9307 

43  34  55 

9363 

45  19  23 

9360 

47    3  55 

S3S8 

Mars 

w. 

21     1  26 

9687 

22  38  24 

9660 

24  15  57 

9640 

25  .53  58 

9693 

ntAqullee 

E. 

58  53  24 

3157 

57  26  23 

3193 

56    0    6 

3934 

54  34  37 

3978 

Foinnlhaiit 

E. 

90  18  39 

9516 

88  37  48 

9517 

86  56  59 

9519 

85  16  12 

d599 

16 

Sun 

W. 

113  46  43 

9615 

115  25  18 

9618 

117    3  49 

9691 

118  42  16 

SG94 

Spica 

W. 

55  47    5 

9av> 

57  31  44 

9356 

59  16  22 

9356 

61     1     0 

8357 

Mars 

W. 

34    8  23 

2579 

35  47  47 

9575 

37  27  16 

9579 

39    6  49 

9571 

Jupiter 

W. 

20  38  29 

9405 

22  21  56 

9398 

24    5  34 

9399 

25  49  20 

9388 

n  Aqnilie 

E. 

47  41  49 

3577 

46  22  50 

3659 

45    5  19 

3748 

43  49  23 

3848 

Foraalhaiit 

E. 

76  53  a3 

9545 

75  13  22 

9551 

73  ;3;}  20 

9159 

71  53  28 

9566 

a  Pegasi 

E. 

92  42    5 

9681 

91     5     0 

9683 

89  27  57 

968& 

87  .50  58 

9689 

17 

Spica 
Mars 

W. 

69  43  28 

9370 

71  27  46 

9373 

73  12    0 

9376 

74  56    9 

9380 

W. 

47  24  52 

9579 

49    4  26 

9573 

50  43  58 

9575 

52  23  27 

9578 

Jupiter 

W. 

84  29    4 

9384 

36  13     1 

8386 

37  56  56 

9388 

39  40  48 

9391 

AntareH 

W. 

24  40  59 

9617 

26  19  31 

9586 

27  58  45 

9663 

29  38  31 

9544 

Fomalliniit 

E. 

63  37  12 

9619 

61  58  43 

9639 

60  20  32 

9647 

58  42  41 

9864 

OL  Pegasi 

E. 

79  47  42 

9799 

78  11  31 

9731 

76  35  32 

9740 

74  59  45 

9751 

18 

Spica 
Mar<( 

W. 

83  35  24 

9403 

85  18  54 

9409 

87    2  16 

9415 

88  45  29 

9499 

W. 

60  :^  43 

9598 

62  18  41 

9604 

6.3  57  31 

9609 

65  36  14 

9614 

Jupiter 

VV. 

48  18  55 

9411 

50    2  14 

9416 

51   45  26 

9491 

53  28  31 

9496   j 

AntareH 

W. 

38    2  12 

9498 

39  43  28 

9494 

41  24  49 

9499 

43    6  13 

9499  1 

fomalhatit 

E. 

50  39  35 

9769 

49    4  27 

9797 

47  29  55 

9897 

45  56    2 

9800 

a  Pegasi 

E. 

67    5     1 

9894 

65  31     4 

9843 

63  57  32 

9863 

62  24  26 

9684 

19 

Spica 
Mars 

W. 

97  19  15 

9457 

99     1  29 

9465 

100  43  32 

9473 

102  25  23 

9489 

W. 

73  47  45 

9649 

75  25  34 

9656 

77    3  13 

9663 

78  40  42 

9679 

Jupiter 

W. 

62     1  46 

9459 

63  43  57 

2467 

65  25  57 

9475 

67    7  45 

9483 

Atitarrs     ' 

W. 

51  :33    0 

9.=)0-3 

53  14   11 

9506 

54  55  16 

9510 

56  36  15 

9516 

Fo.finlhant, 

E. 

38  18  53 

3090 

36  50  31 

3154 

35  23  27 

3996 

33  57  49 

.1307  ' 

I  Pr-gasi 

E. 

54  46  36 

3093 

53  16  52 

3059 

51  47  52 

3097 

50  19  39 

3139 

<^(  Ariel  is 

E. 

96  23  22 

9577 

94  43  55 

9584 

93    4  38 

9591 

91  25  31 

9599 

20 

Mars 

^, 

86  45  10 

9718 

88  21  26 

9798 

89  57  29 

9738 

91  33  18 

9749   ; 

JUPlTf  R 

W. 

75  33  52 

9597 

77   14  28 

9536 

78  54  51 

9546 

80  35    0 

9556 

Aiii.iiv* 

VV. 

64  50     4 

9650 

m  39    8 

9558 

68  19     1 

9566 

69  58  43 

9574 

u  Pepns'i 

E. 

43  12  42 

3415 

4 1  50  42 

3488 

40  30    5 

3569 

39  10  57 

3659 

a  Ai'iolif' 

E. 

83  12  51 

9646 

81  34  59 

9657 

79  57  21 

9669 

78  19  59 

9680   ! 

AldL*'»ur«iii 

E, 

114  46  37 

9491 

113     5  11 

9500 

111  23  58 

9510 

109  42  59 

9590 

21 

JUT'ITKR 

VV. 

88  52  13 

9610 

90  30  55 

9691 

92    9  22 

96:w 

93  47  :« 

9643 

Aim  I' res 

VV. 

78  14     3 

9693 

79  52  27 

96.34 

81  30  36 

9645 

8J^    8  30 

9655 

i 

n  Aqiiilie 

VV. 

40  27  32 

4313 

41  34   13 

4919 

42  42  28 

4199 

43  52    8 

4049 

1 

u  Arioii« 

E. 

70  17  18 

9747 

m  41  41 

9763 

67    6  24 
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71  49    7 

.^^13 

76  25  32 

3381 

31 

or  Arietis 

VV'. 

60  24  30 

3097 

61  .52  43 

3080 

63  21    17 

3062 

64  50  13 

3044 

AIdeb<intii 

VV. 

27  27  48 

S90I 

29    0    5 

2^89 

30  :{2  38 

2876 

32    5  27 

8863 

Saturn 

E. 

38  24  47 

2939 

36  ,53  18 

2927 

35  21  .33 

8914 

a3  49  32 

8901 

I 

1 

Sun 

E. 

63  24  22 

3261 

61  59  25 

3218 

60  34  13 

3335 

59    8  45 

3381 

10 
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AT  GREENWICH  APPARENT  NOON. 

£ 

■■M 

e 
1 

c 

1 

o 

THE  SUN'S 

Sidereal 

TiiniMif 

.S«'nii 
1  liameter 
Piioaing 
.Meridian. 

Equation  of 

Time, 

to  lie 

Sui>li;ut»Ml 

ln>m 

Apparent 

Time. 

Diff.  for  1 
1  Hour.  ' 

Apparent 
Ri;2;bt  AHCciiRion. 

Diff.  for 
1  Hour. 

Apparent 
Dec)  inn  lion 

Diff.  lot 
I  Hour. 

Senii- 
ilianit^icr. 

Sat. 

SUN, 

Mon. 

1 

2 
3 

h      m        H 

10  43  59  52 
10  47  36.95 
10  51   J4.12 

9.065 
9.054 
9.041 

N.  8     2  24.4 
7  40  28.2 
7  18  24.5 

-54".68 
55.00 
55.31 

15  53.80 
15  54.03 
15  54.27 

64!38 
64.34 
64.30 

m       8 

0  19.28 
0  38.35 
0  57.68 

0.789  ' 

0.800 

0.810 

Tues. 
Wed. 
Thur. 

4 
5 
6 

10  54  51.05 

10  58  27.7r) 

11  2     4.24 

9.034 
9.0-25 
9.0 1() 

6  56  13.6 
6  33  55.8 
6  11  31.5 

-55.60 

.'>5.8.^ 
.%.I4 

15  54.50 
15  54.74 
15  54.98 

64.26 
64.23 
6  4.20 

1   17.25 
1   37.05 
\  57.<-6 

0.8*20 

0.829 

o.h::8 

Frid. 
Sal. 

SUN. 

7 
8 
9 

1 1     5  40.53 
11     9   16.63 
11   12  52.56 

9.coe 

9.001 
8.994 

5  49     1.1 
5  26  24.8 
5     3  43.1 

-56.39 
56.63 
56.85 

15  55.23 
15  55.48 
15  55.73 

64.18 
64.15 
64.13 

2   17.27 
2  37.66 
2  58.22 

0.846 
0.853 

0.860  1 

1 

Mon. 
Tues. 
Wed. 

10 
11 
12 

11    16  28.35 
11  20     4.00 
1 1  23  39.53 

8.988 
8.98:J 
8.979 

4  40  56.2 
4   18     4.5 
3  55     8  3 

-57.06 

.  57.24 

57.42 

15  55.99 
15  56.25 
15  56.51 

64.11 
64.10 
64.08 

3  18.93 

3  39.77 

4  0.73 

■  i 
0.866  , 
0.871  1 
0.875  1 

Thur. 

Frid. 

Sat. 

13 
14 
15 

11  27   14.97 
11  30  50.32 
11  34  25.61 

8.975 
8.97*2 
8.970 

3  32     8.1 
3     9     4. 1 
2  45  56.6 

-.^»7.58 
57.73 
57.87 

15  56.77 
15  57.03 
15  57.30 

64.07 
64.06 
64.06 

4  21.79 

4  42.94 

5  4.15 

0,879 
0.882 
0.884 

SUN. 

Mon. 

Tues. 

16 
17 
18 

11  38     0.86 
11  41  36.09 
11  45  11.34 

8.969 
8.968 
8.969 

2  22  46.0 
1  59  32.8 
1  36   17.0 

-57.99 
58.10 
58.20 

15  57.57 
15  57.84 
15  58.11 

64.06 
64.06 
G4.06 

5  25.40 

5  46.65 

6  7.90 

0.885 
0.886 
0.8H5 

Wed. 
Thur. 
Frd. 

19 
20 
21 

11  48  46.6  J 
11  5ii  2194 
11  55  57.35 

8.971 
8.074 
8.978 

1   12  59  1 
0  49  39.4 
0  26   18.3 

-r)8.28 
58.35 
58.40 

15  58.38 
15  58.65 
15  58.9:^ 

64.07 
64.08 
64.09 

6  29.12 

6  50.29 

7  11.37 

0.8^3 
0.880 
0.876 

Sat. 

SUN 

Mon. 

22 
23 
24 

]  1  59  32.86 
12     3     8.49 
12     6  44.27 

8.98:J 
8  989 
8.996 

N.  0     2  56.0 

S.    0  20  27.2 

0  43  51.0 

-58.4  1 
58.47 
58.49 

15  59.19 
15  59.46 
15  59.73 

64.11 
64.13 
64.15 

7  32  36 

7  53.22 

8  13.93 

0.871  ' 

0.865 

0.858 

Tues. 
Wed. 
Thur. 

25 
26 
27 

12   10  20.23 
12  13  56.39 
12   17  32.76 

9.003 
9.012 
9.021 

1     7   14.8 
1  30  38.6 
1  54     1.9 

-58.49 
58.48 
58.45 

16     0.00 
16     0.27 
16     0.54 

64.17 
64.20 
64.24 

8  34.47 

8  54.81 

9  14.93 

1 
0.851  ' 
0  842 
0.833 

Frid. 

Sat. 

SUN 

28 
29 
30 

12  21     9.38 
12  24  46.26 
12  28  23.42 

9.032 
9.043 
9.055 

2   17  24.5 

2  40  45.9 

3  4     5.9 

-58.41 
58.36 
58.29 

16     0.81 
16     1.0J5 
16     1.35 

64.27 
64.31 
64.35 

9  34.81 

9  54.42 

10  13.76 

0.822 
O.bii 
0.799 

Mon. 

31 

12  32     0.88 

9.068 

S.    3  27  24.0 

-58.21 

16     1.62 

64.39 

10  32.80 

0.786 

1 

Note.— The 
The 
soutl 

nean  time  of  soiuii 
sign  —  prefixed  to 
1  declinations,  inert 

liameter  j 
the  hour 
^auin;;. 

)a8alng  may  be  found  by  sub 
[y  change  of  declination  indici 

tracting  0M8  from  the  f 
ites  that  noi-tb  declinatJ 

lidereal  time, 
ons  are  deorea 

«mgi 
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Ul 


1 

AT  giu:knwigii  :\iean 

NOON. 

1 

THE 

SUN'S 

1 

1  1 

> 

•A 
o 

1 

•** 

o 

1 

1 

2 
3 

KqunMoii  of 
Time, 

Added  to 
Mean  Time. 

Diflf.  for 
1  Hour. 

8id«ro;il 

Time, 

or                  i 

lii^lii  AscoMHion 

of 

MeanSiiii. 

Apparent 
Ri};htA8cenBion. 

Diff.  for 
1  rioiir. 

Apimreiit 
Declioniioii. 

Dinr.  for 
1  Hour. 

Sat. 

SUN, 

Mon. 

h      ni        s 

10  43  59.56 
10  47  37.01 
10  51    14.26 

a 

n.O(37 
y.056 

N.    8     2  24';  1 
7  40  27.6 
7   18  23.6 

-54.fi9 
55.01 
55.32 

m        8 

0  19.28 
0  38.35 
0  57.68 

0.789 
0.800 
O.HIO 

li      ni        8         1 

10  44  18.84  1 
10  48  15.39  ' 
10  52  11.95 

Tues. 
Wed. 
TImr. 

4 
5 

6 

10  54  51.24 

10  58  27.99 

1 1  2     4.53 

0.03fi 
9  027 
0.018 

6  56   12.4 
6  33  54.3 
6   11  29.7 

-55.(>l 
55.89 
56.15 

1    17.26 
1  37.07 
1  57.08 

0.820 
0.829 
0.838 

10  56     8.50  ' 

11  0     5  06 
11     4     1.61 

Frid. 

Sat. 
SUN. 

7 
8 
9 

11     5  40.87 
11     9   17.02 
11    12  53.01 

9.010 
9.00:1 
8.096 

5  48  59  0 
5  26  22.4 
5     3  40  3 

-56.40 
56.64 
56.86 

2   17.29 
2  37.69 
2  58.26 

0.846 
0.853 
0.860 

11     7  58.16 
11   11  54.71 
11    15  51.27  i 

Mon. 
Tues. 
Wed. 

10 
11 
12 

11   16  28.85 
11  20     4.55 
11  23  40.13 

8.990 
8.9«5 
8.981 

4  40  53.0 
4  18     1.0 
3  55     4.5 

-57.07 
57.26 
57.44 

3  18.97 

3  39.82 

4  0.79 

0.86<; 
0.871 
0.875 

11    19  47.82  1 
11  23  44.37 
11  27  40.92 

Thur. 

Frid. 

Sat. 

13 
14 
15 

11  27   15  62 
11  30  51.02 
1 1  34  26.36 

8.977 
8.974 
8.97-2 

3  32     3.9 
3     8  59.5 
2  45  51.7 

-57.60 
57.75 

57.8!» 

4  21.85 

4  43.00 

5  4.22 

0.879 
0.882 
0.884 

11  31  37.47 
11  35  34.02  ! 
11  39  30.58  ' 

SUN 

Mon. 

Tues. 

16 
17 

18 

11   38     1.67 
11  41  36  95 
11  45  12.25 

8.971 
8.970 
H.97I 

2  22  40.8 
1  59  27,2 
1  36  11.1 

-58.01 
58.12 
58.22 

5  25.47 

5  46.73 

6  7.99 

0.885 
0.886 
0.885 

11  43  27.13 
11  47  23.69 
1151  20.24  1 

Wed. 
TInir. 
Frid. 

19 
20 
21 

11  48  47.58 
11  52  22.96 
11  55  58.42 

8.97  :j 
8.97() 
8.980 

1    12  52.8 
0  49  32.8 
0  26   11.3 

-58.30 
58.37 
58.42 

6  29.21 

6  50.38 

7  11.47 

0.883 
0.880 
0.876 

11  55  16.79  ! 

11  59   13.34 

12  3     9.89 

Sat. 

SUN 

Mon. 

22 
23 
24 

11  59  33.98 

12  3     9.67 
12     6  45.51 

8  965 
8.991 
8.998 

N.    0    2  48  6 

S.     0  20  34.9 

0  43  59.0 

-58.46 
5S.49 
58.51 

7  32.46 

7  53.33 

8  14.04 

0.871 
0.865 

0.858 

12     7     6.44 
12  11     3.00 
12  14  59.55 

Tues. 

1  Wed. 

Thur. 

25 
26 
27 

12   10  21.52 
12  13  57.73 
12   17  34.16 

9.005 
9.014 
9.023 

1     7  23.2 
1  30  47.3 
1  54   11.0 

-58.51 

58.50 
58.47 

8  34.59 

8  54.93 

9  15.05 

0.85! 
0.842 
0.833 

12   18  56.11  I 
12  22  52.66  1 
12  26  49.21 

Frid. 
Sat. 

SUN. 

28 
29 
30 

12  21    10.83 
12  24  47.76 
12  28  24.97 

9.o:m 

9.045 
9.057 

2  17  33.9 

2  40  55.6 

3  4   15.9 

-58.43 
58.38 
58.31 

9  34.93 

9  54.55 

10  13.89 

0.822 
0.811 
0.799 

12  30  45.76 
12  34  42.31 
12  38  38.86 

Mon. 

i 

31 

12  32     2.48 

9.070 

S.     3  27  34.3 

-58.22 

10  32.93 

0.786 

12  42  35.42 

NOTK— 

-The 
The 
nrod 

ftemidiamotcr  for  me 
sign  -  -  preflxod  to  t 
ecreosing;  south  d( 

ail  noon  n 
ie  hourly 
clinatioDC 

lay  bo  nssuincd  tlio  same  as  th 
chan;;eof  declination  indicates 
(,  iucreaslup. 

it  for  apparent  i 
that  north  decl 

loon. 
nations 

Diflf.  for  1  hour,     ! 
+  9-.8565. 
(Table  III.).        , 
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AT  GREENWICH  MEAN  NOON. 

1 

i 

i 

THE  SUN'S 

« 

o 

t 

c 

t 

TRUE  LONGITUDE. 

Diff.  for 
1  Dour. 

LATITUDE. 

Lognritbm 

of  the 

Radius  Vtwtor 

of  the 

Earth. 

Diff.  for 
1  Honr. 

Mean  Time 
of 
Sidereal  Noon.     1 

x 

V 

1 

2 
3 

245 
246 
247 

159''25  5l'.'2 

160  24     0.6 

161  22  ll.ft 

25  32'.'2 
23  41.5 
21  52.6 

145.4:^ 
l4r)..'SI 

-  o!!i8 

-  0.05 
4-  0.09 

0.0037192 
0.0036148 
0.0035088 

-43.2 
43.8 
44.5 

h      m       R 

13  13  30.80 
13     9  34.89 
13     5  38.98 

4 
5 
6 

248 
249 
250 

162  20  24.9 

163  18  39.9 

164  16  56.7 

20     5.6 
18  20.5 
16  37.2 

145.59 
145.00 
145.74 

4-  0.22 
0.34 
0.42 

0.0034012 
0.0032919 
0.0031810 

-45.2 
45.9 
46.5 

13     I  43.a8 
12  57  47.17 
12  53  51.26 

7 
8 
9 

251 
252 
253 

165  15  15.3 

166  13  35.6 

167  11  57.6 

14  55.7 
13  15.9 
11  37.8 

145.81 
145.88 
145.95 

4-0.49 
0.52 
0.54 

0.0030685 
0.0029545 
0.0028391 

-47.2 

47.8 
48.4 

12  49  55.35 
12  45  59.45 
12  42     3.54 

10 
11 
12 

254 
255 
256 

168  10  21.2 

169  8  46.5 

170  7  13.4 

10     1.3 
8  26.5 
6  53.4 

140.02 
140.09 
I40.IC 

4-  0.51 
0.46 
0.38 

0.0027224 
0.0026046 
0.0024857 

-48.9 
49.4 
49.8 

12  38     7.63 
12  34  11.73 
12  30  15.83 

13 
14 

1  15 

257 

258 
259 

171  5  41.9 

172  4  11.9 

173  2  43.6 

5  21.9 
3  51.8 
2  23.3 

140.22 
140.29 
140.35 

4-  0.28 

0.16 

4-  0.04 

0.0023658 
0.002-^451 
0.0021238 

-50.1 
50.4 
50.6 

12  26  19.92 
12  22  24.01 
12  18  28.10 

16 
17 
18 

260 
261 
262 

174     1   17.0 

174  59  52.1 

175  58  29,0 

0  56.6 
59  31.6 

58     8.4 

140.42 
140.50 
140.57 

-0  09 
0.22 
0.34 

0.0020023 
0.0018805 
0.0017584 

-50.7 
50.8 
50.8 

12  14  32.20 
12  10  36.29 
12     6  40.38 

19 
20 
21 

263 
264 

265 

176  57     7.7 

177  55  48  2 

178  54  30.7 

56  47.0 

55  27.4 
54     9.8 

140.05 
140.73 
140.81 

-  0.44 
0.52 
0.57 

0.0016364 
0.0015145 
0.0013926 

-50.8 
50.8 
50.8 

12     2  44.48 
1 1  58  48.58 
11  54  52,67 

1  22 
23 
24 

266 
267 
268 

179  53   15  2 

180  52     1.9 

181  50  50.7 

52  54.3 
51  40.9 
50  29.6 

140.90 
140.99 

147.08 

-  0.59 
0.58 
0.54 

0.0012708 
0.0011491 
0.0010275 

-50.8 
50.7 
50.7 

11  50  56.76 
11  47     0.85 
11  43     4.95 

25 
26 
27 

269 
270 
271 

182  49  41.7 

183  48  34.9 
J  84  47  30.4 

49  20.5 
48   13.6 
47     9.0 

147.17 
147.20 
147.30 

-  0.48 
0.38 
0.27 

0.0009059 
0.0007844 
0-0006628 

-50.7 
50.7 
50.7 

11  39     9.04 
11  35  13.13 
11  31    17.23 

'  28 
29 
30 

272 
273 
274 

185  46  28.3 

186  45  28.6 

187  44  312 

46     6  8 
45     7.0 
44     9.5 

147.40 
147.50 
147.00 

-  0.14 

0.00 

4-  0.14 

0  0005110 
0.000  1 188 
0.0002962 

-50.9 
51.0 
51.2 

11  27  21.33 
1 1  23  25.42 
11   19  29.51 

31 

275 

188  43  36.0 

43  14.2 

147.75 

4-  0.27 

0.0001732 

-51.4 

11   15  33.60 

!     NOTI 

1 

t^— Tho 
the 

numbers  in  column 
moan  equinox  of  Ja 

"k  corroapond 
Quary  U'^.O. 

to  the  tri] 

le  equinox  of  the  date;  in  coIue 

an  V,  to 

Diff.  for  1  Hour,    1 
—  9».82y6.        1 
(Table  ID 
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GREENWICH  MEAN  TIME. 

4 

THE  MOON'S 

« 
1    "S 

1 

i     2 
i     3 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Koon. 

Diff.  for 
1  Hoar. 

Hiduight. 

Diff.  for 
1  Uonr. 

Meridian  of 
Green  wicli. 

Diff.  for 
1  Hoar. 

Noon. 

15      9!8 

15  20.9 
15  33.1 

15  15.2 
15  26.9 
15  39.4 

55  32!3 

56  13.0 
56  57.8 

// 
+  1.56 

1.80 

1.91 

55  5L9 

56  35.1 

57  20.8 

+r.Vo 

1.87 
1.91 

h       ru 

20  49.5 

21  42.0 

22  34.8 

ni 

2.18 
2.20 
2.19 

d 

24.7 
25.7 
26.7 

4 
5 
6 

15  45.6 

15  57.2 

16  7.2 

15  51.6 

16  2.5 
16  11.3 

57  43.5 

58  26.4 

59  3.0 

+  1.87 
J. 68 
I.:i5 

58  5.5 
53  45.7 

59  18.0 

+  1.79 
1.53 
1.14 

23  27.2 

6 
0  19.1 

2.17 
2.15 

27.7 

28.7 
0.3 

'     7 

1» 

16   14.6 
16  19.1 
16  20.5 

16  17.3 
16  20.2 
16  20.1 

59  30.3 
59  46.7 
59  51.7 

+0.91 
+0.45 
-^.0-2 

59  39.9 
59  50  6 
59  50.2 

+0.68 
+0.21 
-0.22 

1  10.7 

2  2.4 

2  54.8 

2.15 
2.17 
2.21 

1.3 

2.3  1 
3.3 

'  11 
12 

16  19.0 
16  15.3 
16     9.9 

16  17.4 
16  12.7 
16     6.7 

59  46.4 
59  32.7 
59  12.7 

-0.40 
0.71 
0.93 

59  40.5 
59  23.3 
59     1.0 

-0.57 
0.83 
I.OI 

3  48.5 

4  43.7 

5  40.5 

2.27 
2.34 
2.39 

4.3 
5.3 
6.3 

13 

,   14 
15 

16     3.3 
15  56.6 
15  48.3 

15  59.7 
15  52.2 
15  44.3 

58  48.5 
58  21.8 
57  53.5 

-1.07 
1.15 

58  35.4 
58     7.8 
57  39.0 

-I.II 
1.18 
1.22 

6  38.1 

7  35.5 

8  31.5 

2.41 
2.37 
2.29 

7.3 
8.3 
9.3 

;i6 

17 

18 

15  40.3 
15  32.2 
15  24.1 

15  36.3 
15  28.1 
15  20.0 

57  24.3 
56  54.5 
56  24  6 

-1.^3 
1.25 
1.94 

57     9.4 
56  39.5 
56     9.7 

-1.24 
J. 25 
1.24 

9  25.2 

10  16.1 

11  4.3 

2.18 
2.06 
1.95 

10.3 
11.3 
12.3 

19 

;20 

21 

15  16.0 
15     8.3 

15     1.1 

15  12.1 
15     4.6 
14  57.9 

55  54.9 
55  26.5 
55     0.3 

-1.4-2 
1.14 
1.02 

55  40  5 
55  13.0 

54  48.5 

-1.18 
1.09 
0.94 

11  50.1 

12  34.2 

13  17.3 

1.87 
1.81 
1.78 

13.3 
14.3 
15.3 

22 
23 
24 

14  55.0 
14  50.3 
14  47.4 

14  52.5 
14  48.6 
14  46.7 

54  37.8 
54  20.4 
54     9.7 

-0.84 

0.60 

-0.28 

54  28.4 
54   14.1 
54     7.3 

-0.73 

0.45 

-0.1 1 

14     0.1 

14  43.2 

15  27.3 

1.79 
1.81 
1.86 

16.3 
17.3 
18.3 

25 
26 
27 

14  46.7 

14  48.4 
14  52.9 

14  47.2 
14  50.3 
14  56.2 

54     7.1 
54  13.5 
54  30.0 

+0.08 
0.48 
0.90 

54     9.1 
54  20.5 
54  42.0 

+0.27 
0.69 
i.il 

16  12.8 

16  59.8 

17  48.6 

1.93 
2.00 
2.07 

19.3 
20.3 
21.3 

1  28 

1  29 

30 

15     0.1 
15  10.0 
15  22.2 

15    4.7 
15  15.8 
15  28.9 

54  56.5 

55  32.7 

56  17.5 

+  1.31 
1.70 
2.01 

55  13.5 

55  51.2 

56  42.4 

+  1.51 
1.87 
2.13 

18  38.8 

19  30.1 

20  21.8 

2.12 
2.15 
2.16 

22.3 
23.3 
24.3 

31 

15  36.0 

15  43.3 

57     8.5 

+2.21 

57  35.3 

+2.25 

21   13.8 

2.16 

25.3 

Digitized  by 


Google 


150 


SEPTEMBER,   1888. 


I 
GREENWICH  MEAN  TIME. 

THE  MOON^S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECT.mATION. 

Hour. 

Right  AsccDuion. 

Dift  for 
1  Minute. 

Declination. 

Diff.  for 
1  Minute. 
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Declination. 
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5    2 

7 

5    4 

8 

5    6 

9 

5     8 

10 

5   10 

]  1 

5  12 

12 

5   15 

13 

5  17 

14 

5  19 

15 

5  21 

16 

5  23 

17 

5  25 

18 

5  27 

19 

5  29 

20 

5  31 

21 

5  3.3 

22 

5  36 

23 

5  38 

24 

5  40 

14.70 
17.87 
21.21 
24.71 

28.37 
32.19 
36.18 
40.:3.3 
44-63 
49.10 
5.3.73 
58..52 
3.47 
8.58 
13.85 
19.28  I 
24.8^  I 
30.64  ' 
:V).56  I 
42.61  I 
48.88  ' 
55.27  I 
1.82  1 
8..53  I 
1.5.:^  I 


2.0516 
2.0543 
2.0570 
2.0596 
2.0623 
2.0651 
2.0678 
2.0704 
2.0731 
2.0758 
2.0785 
2.0812 
2.0838 
2.0865 
2.0892 
2.0919 
2.0946 
2.0973 
2.1000 
2.1027 
2.1053 
2.1079 
2.1105 
3.1 131 
2.1137 


N.18  54 

18  .59 

19  4 
19  10 
19  15 
19  20 
19  25 
19  29 
19  .34 
19  39 
19  43 
19  48 
19  .52 
19  .57 


20 
20 
20 
20 
20 

20  21 
20  24 
20  28 
20  31 
20  35 
N.20  .38 


20.7 
41.4 
.57.1 

7.7 
1.3.2 
1.3.7 

9.1 
.59.3 
44.2 
23.9 
.58.-3 
27.5 
51.4 

9.9 
23.0 
30.8 
3.3.1 
29.9 
21.2 

7.0, 
47.2 
21.8  ' 
50.8  j 
14.2 
32.0  I 


7.237 
7.156 
7.084 
7.013 
6.941 
6.868 
6.795 
6.722 
6.647 
6.572 
6.497 
6.421 
6.345 
6.268 
6.190 
6.112 
6.034 
5.955 
5.675 
5.795 
5.714 
5.633 
5U&5I 
5.469 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


5.387 

0 

5.303 

1 

5.219 

2 

5.134 

3 

5.050 

4 

4.966 

5 

4.880 

6 

4.793 

7 

4.705 

8 

4.617 

9 

4..5yo 

10 

4.442 

11 

4.353 

12 

4.263 

13 

4.174 

14 

4.084 

15 

3.993 

16 

3.901 

17 

3.609 

18 

3.716 

19 

3.623 

20 

3.530 

21 

3.4.37 

22 

3.343 

23 

3.249 

24 

THURSDAY  27. 


h  m  s  I 
5  40  15.39  ' 
5  42  22.41  I 
5  44  29.59  i 
5  46  3().92  I 
5  48  44.40  I 
5  50  52.04 
5  ,52  59.83 
5  55    7.77 

5  57  1.5.86 
59  24.11 

1  32.51 
3  41.05 
5  49.73 
7  58.56 
10    7.54 

6  12  16.66 
6  14  25.J)2 
6  16  35..32 
6  18  44.86 
6  20  54.54 
6  2.3  4.36 
6  25  14.31 
6  27  24.40 
6  29  34.62 


5 

<) 
6 
6 
6 
6 


2,1157 
3.1183 
2.1209 
2.1234 
2.1260 
2.1286 
2.1311 
2.1336 
2.1362 
3.1388 
2.1413 
2.1435 
2.1459 
2.1484 
2.1508 
2.1533 
2.1555 
2,1578 
2.1602 
2.1635 
2.1647 
2.1670 
3.1682 
3.1714 


N.20 
20 

20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
iN.21 


38  32.0 

41  44.1 

44  50.4 

47  51.0 

50  45.8 

53  34.8 

56  17.9 

58  55.2 

I  26.6 

3  52.1 

6  11.7 

8  25.3 

10  :}.3.o 

12  .34.7 

14  30.3 

16  19.8 

18  3.3 

19  40.7 

21  11.9 

22  37.0 
2:^  55.9 

25  8.7 

26  15.2 

27  15.5 


FRIDAY  28. 


6  31 
6  3:^ 
6  36 
6  38 
6  40 
6  42 
6  44 
6  47 
6  49 
6  51 
6  .53 
6  55 

6  57 

7  0 


44.97 
.55.45 

6.06 
16.80 
27.(>6 
38.64 
49.75 

0.98 

2.3.79 
35.37 
47.06 
58.86 
10.77 
22.79 
34.92 
47.15 
.59.49 
11.93 
24.47 
37.10 
4{).83 
2.65 
15.56 
28.57 


3.1736 
3.1757 
3.1779 
3.1800 
3.1820 
2.1841 
3.1862 
2.1882 
2.1901 
2.1920 
2.19.39 
2.1957 
2.1976 
2.1994 
2.3012 
2.3030 
2.2047 
2.2065 
2.2082 
2.3098 
2.2113 
2.3139 
3.2144 
2.2160 
2.2175 


N.21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 

N.21 


28  9.5 

28  57^ 
2<)  38.<i 
30  13.7 

30  42.5 

31  5.0 
31  21.1 
31  30.8 
31  34.0 
31  30.8 
31  21.1 
31  .5.0 
30  42.4 
30  13.3 

29  37.7 
28  55.6 
28  r..9 
27  11.7 
26  9.9 
25  1.5 
2;J  46.5 
22  24.9 
2u  56.7 
19  21.9 
17  40.4 


3.349 
3.154 
3.058 
3.969 
3.865 
8.767 
8.670 
3.572 
a.474 
3.376 
3.877 
3.178 
a.078 
1.977 
l.b^6 
1.775 
1.674 
1.572 
1.469 
1.367 
1.264 
1.I6I 
1.057 
0.963 


0.817  I 
0.743  I 
0.637 
0.532  I 
0.427  j 
0.339 
0.815 

40.108   I 
0.000   I 

-0.108 
0.815 
0.323    ' 
0.431 
0.539   j 
9.648   I 
0.757 
0.866 
0.975 
1.085   I 
1.195    ' 
1.305   I 
1.415   ' 
1.585 
1.636   I 
1.747  I 
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QBEENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Ascenciou. 


I  2 

I  :i 

4 

5 

n 

7 

I  8 
I  9 

I  to 

J] 

u 

13 

14 

I  15 

I  16 

17 

18 

I!) 

1  20 

I  21 

I  23 


Dili  fur 
1  Minute. 


Dftolinatlon. 


Diff.  for 
1  Minute. 


SATURDAY  29. 


h 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

8 

8 

8 

8 

8 

8  II 

8  13 

8  15 


28.57  ' 
41.6(5 
54.84  ! 

8.10  1 
21.44  ' 
34 .8G  i 
4S.:^6  , 

l.J)4 
1.5.59  I 
29.31  ' 
43.11 
5G.97 
10.90  , 
24.89  i 
38.95  : 
53.07  . 

7.24  i 
21.47  I 
35.7(J ' 
50.10  i 

4.49 
18.93  , 
33.42 
47.95  I 


9.2175 
9.Q189 
2.2203 
2.22  J  7 
9.2230 
9.2943 
2.9256 
2.2269 
9.2281 
2.2293 
9.9305 
9.2:n6 
2.2327 
2.2338 
2.2:)48 
2.9357 
2.2367 
2.2377 
2.>386 
2.2394 
2.2403 
2.2411 
2.2418 
2.2426 


N.21 
21 
21 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

N.20 


17  40.4 

15  52.3 
13  57.5 

11  56.0 
9  47.9 
7  33.1 
5  ll.G 
2  43.4 
0  8.5 

57  26.9 
54  38.ii 
51  43.5 
48  41.7 
45  33.2 
42  18.0 
38  56.0 
35  27.3 
31  51.9 
28  9.7 
24  20.8 
20  25.2 

16  22.9 

12  13.9 
7  58.1 


0 

8  18 

1 

8  20 

2 

8  2-^ 

3 

8  24 

4 

8  27 

5 

8  29 

6 

8  31 

7 

8  :^i 

8 

8  36 

9 

8  38 

10 

8  40 

11 

8  42 

12 

8  45 

13 

8  47 

14 

8  49 

1.5 

8  51 

16 

8  54 

17 

8  56 

18 

8  58 

19 

9    0 

20 

9    3 

21 

9    5 

22 

9    7 

23 

9    9 

24 

9  12 

SUNDAY  30. 

N.20 
) 


2.53 

2.2433 

17.15 

2.Q440 

31.81 

2.'2447 

46.51 

2.2453 

1.25 

9.24S9 

l().02 

2.2161 

30.82 

2.24B9 

45.65 

2.2474 

0.51 

2.24<^ 

1.5.41 

2.24&'» 

W.'>:] 

9.24^9 

45.-^8 

9.2493 

0.25 

2.2497 

15.24 

2.2500 

30.25 

2.2:>04 

45.29 

2.2:>07 

0.31 

2.2510 

15.41 

2.2512 

30.49 

2.2514 

45.58 

2.i5I7 

0.69 

2.2519 

1.5.81 

2.2521 

30.94 

2.2ok2 

46.08 

9.2524 

1.23 

2.2525 

) 
) 
) 

) 
) 

19 
19 
) 
) 
) 

18 
18 
18 
18 
18 
18 
18 
18 
18 
17 
17 
N.17 


3  35.6 
.5f)  ().4 
54  30.5 

49  47.9 
44  58.6 
40  2.6 
34  59.9 
29  50.() 

24  34.6 
19  11.9 
13  42.6 

6    6.7 

2  24.2 

56  35.1 

50  39.4 

44  37.1 
38  28.3 
32  12.9 

25  51.0 
19  22.6 
12  47.7 

6  6.4 
.59  I8.() 
52  24.4 

45  23.7 


1.747 
1.858 
1.969 
9.080 
9.191 
9.309 
2.414 
9.596 
9.637 
9.749 
9.869 
9.974 
3.086 
3.198 
3.310 
3.422 
3.534 
3.647 
3.759 
3.871 
3.982 
4.094 
4.207 
4.:U9 


4.431 
4.542 
4.654 
4.766 
4.877 
4.989 
5.100 
5  211 
5.322 
5.433 
5.543 
5.653 
5.763 
5.873 
5.983 
6.092 
6.202 
6.311 
6.419 
6.527 
6.635 
6.749 
6.850 
6.957 
7.064 


llonr. 


Right  Ascenalon. 


Diflf.  for 
1  Minute. 


Declination. 


Diff.  for 
1  Minute. 


MONDAY,  OCTOBER  1. 


h     in 
9  12 


1.2;)  I 


8 

9.9525 


N.17  4.5  23.7       7.064 


PHASES  OF  THE  MOON. 


#  Nuw  Moon 
j>  First  Qimrier 
O  Full  Moon      . 
C    Last  Qiin Iter. 


.  Sept. 


d 
5 

12 

19 


h        m 

16  56.1 

9  59.9 

17  24.3 


27    20    30.2 


(J[    Perigee . 
C   Apogee. 


.Sept. 


d        h 
8    22.7 

24     19.1 
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xin. 


GREENWICH  MEAN  TIME.. 

1 
1 

LUNAR  DISTANCES.                                                                     1 

9 

Nsinu*  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
DIff. 

Ulii. 

P.L. 

of 

Diff. 

Vlh. 

P.  L. 

of 
Diff. 

IX^ 

P.  L. 

of 
DIff. 

I 

a  Aii'Jtis 

W. 

()(i  !!)'  m 

3036 

r>        t      II 

67  49  1 1 

3009 

69  19  13 

2999 

70  49  36 

9974 

Aldebarnn 

W. 

;j:^  :W  3:J 

Si849 

35  11  .57 

2835 

36  45  39 

8821 

.38  19  :i9 

9807 

1 

Saturn 

K. 

:v<>  J7  15 

28«8 

30  44  41 

2874 

29  11  49 

2861 

27  38  40 

9846  , 

Sun 

e: 

57  43     1 

3^207 

56  17     0 

3193 

54  .50  43 

3179 

53  24    9 

3164  : 

2 

aArictis 

w. 

78  2()  57 

5883 

79  .59  30 

2873 

81  32  24 

2856 

a3    5  .39 

9839  ' 

Aldebarnn 

w. 

AG  H  ^5 

2733 

47  .50  21 

271b 

49  2()  37 

8703 

51     3  13 

9687 

1 

Sun 

E. 

4()    ()  4i) 

3088 

44  38  25 

3073 

43    9  43 

3058 

41  40  42 

3043 

3 

a  Ar'ntis 

\V. 

1>0  57   12 

8760 

92  .32  .32 

274.-. 

94     8   12 

8730 

95  44   12 

9716 

1 

Aldcbiirnii 

VV. 

5!)  II  28 

2610 

(iO  .50   10 

2593 

62  29  14 

8978 

64     8  3t) 

9963 

Sun 

IP 

34  JO  54 

2968 

32  40     1 

2954 

31     8  50 

8939 

29  37  21 

9996  , 

7 

Sun 

w. 

17  46  16 

2615 

19  24  51 

2595 

21     3  ,53 

S579 

22  43  17 

9566 

i 

Mars 

E. 

55  39  2() 

2464 

53  57  22 

2460 

52  15  12 

3456 

50  32  57 

9453 

Jupiter 

E. 

57     8  30 

2277 

55  21  .5() 

2272 

53  35  15 

2967 

51  48  27 

9963  ; 

1 

Antares 

E. 

66  11)  15 

8283 

64  .32  51 

2279 

(;2  46  21 

9276 

60  59  46 

9374   ; 

8 

Sun 

W. 

31     3  57 

2525 

.32  44  35 

25}] 

34  25  19 

2517 

36    6    9 

9514  1 

; 

Mars 

E. 

42    0  59 

2450 

40  18  .35 

2451 

.38  36  1.3 

8455 

36  53  .56 

9459 

Jupiter 

E. 

42  53  17 

2252 

41     6    7 

2252 

.39  18  .57 

9252 

37  31  47 

9953' 

1 

Aninres 

E. 

52    6  20 

2272 

.50  19  40 

2275 

48  .33     4 

9279 

46  46  33 

9983 

1 

a  Aqiiiire 

E. 

99     1  43 

2799 

97  27   14 

2792 

95  52  .3() 

9786 

94  17  50 

9789 

i 

J) 

Sun 

VV. 

44  31     3 

2509 

46  12    4 

S50D 

47  53    5 

9510 

49  34    4 

9519  ' 

Autiii-es 

E. 

37  .56  10 

23-25 

.36  JO  47 

2339 

34  25  44 

9355 

32  41     4 

9373 

nt  Aqiiiltt! 

E. 

8(;  23  25 

2786 

84  48  .39 

2791 

83  13  59 

9797 

81  39  27 

9805 

;  10 

Sun 

VV. 

57  58  12 

2527 

5i)  .38  48 

8531 

61   19  18 

9535 

62  59  42 

9540 

1 

Spica 

VV. 

24  42    9 

2399 

2(5  25  45 

2380 

28    9  49 

2366 

29  54  13 

9355 

i 

a  Aquilw 

E. 

73  50     0 

2868 

72  17     0 

2885 

70  44  22 

9905 

6i)  12    9 

9996 

11 

Sun 

VV. 

71    19  .57 

2568 

72  ,5!>  36 

2574 

74  39    6 

9581 

76  18  27 

9588  . 

Spicu 

VV. 

38  38  52 

2335 

40  24     1 

8335 

42    9  10 

9.336 

43  54  17 

9338  , 

a  A  qui  la) 

E. 

(>1  38  40 

306G 

(iO    9  49 

3101 

58  41  41 

3141 

57  14  21 

.3183 

Fomalhaiit 

E. 

93  19  41 

2475 

91  .37  53 

2481 

89  56  13 

9487 

88  14  42 

9494  1 

12 

Sun 

VV. 

-    84  32  .50 

2624 

86  11    12 

2632 

87  49  24 

8640 

89  27  25 

I 
9647 

Spica 

v\^ 

52  38  50 

2356 

54  23  34 

2360 

56    8    6 

9365 

57  52  31 

9371 

a  Aqnilii; 

E. 

50  11  50 

3461 

48  .50  42 

a'i33 

47  .30  .54 

3611 

46  12  32 

3699 

Fomn  Ilia  III 

E. 

79  49  44 

2537 

78    9  22 

2546 

76  29  13 

9557 

74  49  19 

9569 

ft  I*.«rasi 

E. 

95  39  10 

86rtl 

94     2    4 

2686 

92  25     5 

9699 

90  48  14 

3699 

\:\ 

Sun 

W. 

97  31  4S 

06S9 

99  11  43 

2697 

ICO  48  27 

9706 

102  24  .59 

9714 

Spic.i 

W. 

()<>  .32  2i) 

2^102 

6H   16     1 

2408 

69  .59  24 

8415 

71  42  37 

2483 

Jupiter 

\V. 

28  25  21 

2445 

30     7  51 

2450 

31  50  15 

8454 

.^3  32  33 

9460 

Mars 

VV. 

27  12     0 

2681 

28  49     I 

8681 

30  2(>    () 

8680 

32    3  12 

2681 

All  tiros 

VV. 

21  40  34 

2717 

23  16  51 

2678 

24  54     1 

2648 

26  31  51 

2621 

Fom  illiaut 

E. 

6<i  31     1 

2635 

64  .55  .54 

26.-.1 

63  18     8 

8667 

61  40  44 

9684 

a  Pe«r:isi 

E. 

82  46  42 

2745 

81    11     2 

8756 

79  35  37 

8768 

78    0  27 

9781 

\    14 

1 

Sun 

VV. 

no  24  47 

2758 

112    0  10 

2767 

113  35  21 

8776 

115  10  20 

9785 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


10 


11 


12 


13 


Name  aiui  Di  root  ion 
of  Object. 


a  Ariel  is  W. 

Aldebarfin  \V, 

Satdrn  E . 

Sun  E  . 

a  Ariel  is  W. 

Aldebaraii  \V. 

Suw  E . 


3  i  aArietis  W. 

Aldebanin         W. 
Sun  E  . 


14 


SuP! 

Mars 

Jupiter 

Antnren 

Sun 

Mars 

Jupiter 

Ant'ires 
a  Aqiiilw 

Sun 

Antar<*s 

aAquihe 

Sun 

Spictt 

aAqiiilui 


Sun 
Spicn 
a  Aquil»; 
Fomalhiiut 
a  Pegnsi 

Sun 

Spicii 

JUPITKR 

Mars 

Antares 
Fomalhant 
a  Pegasi 

Sun 


W. 
E. 
E. 
i:. 

w. 

E. 
E. 
E. 
E. 

W. 
E. 
E. 

W. 
W. 
E. 


Sun  W. 

Spica  W. 

a  Aqiiilee  K  . 

Fomulliaiit  E . 


W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
VV. 
W. 
E. 
E. 

W. 


P.  L. 

Midnight. 

uf 

Dlff. 

O           f         II 

72  20  21 

S957 

39  5:J  58 

S793 

26    5  12 

3833 

51  57  17 

3ir)0 

84  3<>  U] 

2633 

52  40  10 

2672 

40  11  2-> 

3027 

97  20  31 

2701 

r)5  48  25 

2547 

28    5  35 

2913 

24  22  59 

2555 

48  50  37 

2450 

50    1  :« 

2260 

59  13    8 

2272 

37  47    A 

2511 

35  11  45 

2464 

35  44  39 

2256 

45     0     8 

2289 

92  42  59 

9780 

51   15     1 

2514 

30  56  51 

2396 

80    5    5 

2814 

64  40    0 

2545 

31  38  5C 

2348 

67  40  23 

2950 

77  57  39 

2595 

45  39  21 

2340 

55  47  52 

3230 

86  33  21 

2502 

91     5  16 

2655 

59  36  48 

2377 

44  55  44 

3795 

73    9  41 

2580 

89  11  33 

2707 

104     1  20 

2733 

73  *25  39 

2430 

35  14  43 

2405 

33  40  17 

9683 

28  10  13 

2607 

60    3  43 

2703 

76  25  34 

2795 

1 16  45    7 

2795 

P.  L. 

XVh. 

of 

Diff. 

o         r       II 

73  51  28 

3940 

41  28  3() 

2778 

24  31  2<; 

2818 

50  30    8 

3134 

8<)  13  14 

2807 

54   17  28 

2^56 

38  4 1  43 

3013 

98  57     9 

2688 

67  28  33 

8533 

2()  33  ;« 

3902 

26    2  5(> 

3545 

47     8   14 

3449 

48   14  34 

3257 

57  26  27 

2971 

39  28     1 

25)0 

a-?  2!)  4  1 

2471 

tU  57  34 

2358 

43   13  52 

2096 

91     8     5 

2779 

52  55  55 

2517 

29  13   II 

8423 

78  30  55 

3H25 

m  20  1 1 

3551 

33  23  42 

8343 

m    9    7 

2974 

79  36  41 

2601 

47  24  22 

3343 

54  2.2  18 

3080 

84  52  10 

2.509 

92  42  56 

2663 

61  20  56 

2382 

43  40  37 

3902 

71  30  19 

2593 

87  35    2 

2716 

105  37  29 

9732 

75     8  31 

S4:<7 

36  56  45 

2471 

35   17  20 

2685 

•29  48  5') 

9593 

58  27     7 

2732 

74  50  59 

2809 

118   19  42 

£604 

P.  L. 

XVUIh. 

of 

Diff. 

O           /         // 

75  22  5() 

2923 

43    3  :J3 

2763 

22  57  21 

3H).l 

49     2  40 

3119 

87  47  .33 

3792 

55  55     7 

3640 

37   11   45 

3997 

100  31     5 

£675 

69     9     2 

3517 

25     1    17 

2891 

27  43    6 

2538 

45  25  49 

3449 

46  27  31 

8255 

55  39  45 

3270 

41     9     1 

3509 

31  47  47 

2480 

H2  10  :]:i 

2963 

41  27  4(> 

2;i03 

89  33  10 

2780 

54  36  45 

2530 

27  30    9 

2455 

7()  57     0 

9838 

68     0   14 

2556 

35    8  41 

9.338 

()  1  38  22 

3002 

81    15  34 

2609 

49    9  19 

2346 

52  57  43 

3336 

a3  11     9 

2517 

94  20  25 

2678 

a3    4  56 

3389 

42  27   19 

4019 

W  51    14 

8607 

85  58  43 

3795 

107  IM  27 

2741 

76  51    13 

2144 

3S  38  39 

8477 

36  54  20 

3689 

31  28     3 

3583 

5(>  50  57 

3744 

73  16  43 

2825 

119  54     5 

2813 

XXli^. 


76  54  46 
44  38  49 
21  22  57 
47  34  54 

89  22  12 
57  38  7 
35  41  29 

102  II  19 

70  49  51 
2.3  28  47 

29  23  27 

43  43  24 

44  40  25 
53  53  2 

42  50  2 

30  6  6 
30  23  37 

39  41  51 

87  58  16 

56  17  31 
25  47  52 
75  23  21 

69  40  10 
3()  53  45 
(J3  8  12 

82  54  17 

50  54  1 1 

51  34  12 
81  30  20 

95  57  42 

64  48  47 
41  15  58 
68  12  28 
84  22  36 

108  49  l:^ 
78  HH  45 

40  20  25 
38  31  15 
33  7  21 
55  15  15 

71  42  47 


121  28  16 


P.L 

of 
Diff. 


2748 
2788 
3104 

2775 
2635 

29H9 

•J6t>l 
2503 


2531 
2449 
2253 
2971 

2509 
9492 
2267 
2313 
97ffi 


2494 
2852 

2562  ! 

2336 

3033 


2616 
2351 
3395 
2527 

2681 
2395 
4150 
2621 
2735 

27.'>0 
2452 
2483 
2693 
8576 
2766 
2841 
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^7^ 

^ 


14 


15 


16 


17 


18 


19 


20 


21 


22 


Name  and  Direclion 
of  Object. 


Spica 

Jupiter 

Mars 

Airtnres 
Foinnliiniit' 
a  Pegasi 

Sun 
Spica 
Jupiter 
Mars 
A II  tares 
Fomnlliaiit 
Of  Pegasi 
a  Ai  ietis 

Jupiter 
Mars 
An  tares 
a  Pegasi 
a  Arietia 

Jupiter 
Mars 

Aiitarps 
a  Ac]nihe 
OL  Arictis 
Aldebaraii 

Jupiter 
Mars 

Antnres 
a  Aq  III  hi? 
a  Arietis 
Aldebaran 

An  tare  8 
«  AqiiiliH 
a  Arietis 
Aldebaran 

a  AqiiilcB 

Foin.ilhnut 

Aldebaran 

a  Aqnilse 
Foin  ilb.iiit 
n  Pegn-i 
Aldebaran 
Polinx 


W. 

w. 
w. 
vv. 

E. 

E. 

W. 
VV. 

w. 
vv. 
vv. 

E. 
E. 
E. 

VV. 
V\\ 
VV. 
E. 
E. 

VV. 
W. 
VV. 
VV. 
E. 
F. 

W. 
VV. 
VV. 
VV. 
E. 
E. 

VV. 
VV. 
F. 
E. 

VV. 
VV. 
E. 

VV. 
VV. 
VV. 
10. 
E. 


Fomalhant        VV. 


Noon. 


80  16  6 
42  2    2 

40  8  5 
:«  46  4J) 
5.3  40  2 
70  9  12 

123    2  15 

93  48  22 
55  29  I 
52  58  19 
48     4     9 

41  20  23 
57  55  46 
99  49  34 

68  44  41 
65  38  47 
61  17  7 
46  20  34 
86  50  53 

81  48  25 
78  8  4 
74  21     7 

0  16 
4  41 
17     5 


38 
74 
105 


94  39  44 
90  25  19 
87  II  5 
46  ,53  46 
61  34  16 
92  15  33 

99  51  42 
56  54  15 
49  24  29 
79  26  44 

67  23  16 
32  32  21 
a)  50  46 

78  1  19 
43  9  7 
32  16  38 
54  27  23 
98  37  31 

54  13  38 


P.  L. 

of 
Diff. 


2460 
2490 


2570 
2789 


2831 
2522 
2548 
2747 
2574 
.1063 
3040 
2644 

2612 
2808 
2617 
3338 
2707 

2681 
2876 
2674 
4705 
2787 
2624 

2752 
2919 
2741 
395-2 
289'2 
2693 

2815 
3654 
3039 
2766 

3547 
3703 
2840 

3532 
3407 
4590 
2912 
2945 

3318 


nih. 


81  58  16 

43  43  29 
41  44  49 
36  26  25 
52  5  20 
(>8  35  ,59 

124  36  2 

95  29  4 
57  9  7 
54  33  57 
49  43  35) 
3!)  51  28 
56  26  23 
98  II  39 

70  2.3  19 

()7  13  4 

62  55  :19 

44  57  30 
85  14  2*2 

83  25  31 
79  40  54 
75  .58  22 
39  I  11 
72  29  56 
103  38  43 

96  15  15 
91  56  36 
e8  49  51 
48  6  13 
60  1  47 
90  38  44 

101  28  51 


58 

11 

51 

47 

55 

5 

77 

51 

.32 

68  42  48 

33  49 

5 

()5 

17 

10 

79  21 

8 

44 

31 

1(1 

16 
1 1 

52  .55  19 
97  6.  9 

.55  37  29 


P.L. 

of 

Diff. 


2467 
2497 
2702 
2567 
2815 


2842 
2531 
2556 
2754 
2579 
3113 
3070 
2651 

2621 
2816 
2623 
3415 
2716 


28t«5- 

2681 

4567 

2799 

2632 

2761 
2958 
2749 
3898 
2908 
2703 

2824 
3634 
3062 
2775 

3541 
3643 
2849 

3535 
3389 
4465 
2920 
2953 

3313 


Vlh. 


83  40  16 

45  24  47 
43  21  26 
38  6  5 
.50  31  12 

67  3  10 

126  9  36 
97  9  34 
58  49  2 

56  9  25 
51  23  3 
38  23  34 
54  57  37 

96  33  5,3 

72  1  45 

68  47  11 
()4  34  3 
43  .35  31 
83  38  .3 

85  2  25 
81  13  32 
77  35  27 
40  4  4 
70  55  27 

102  0  32 

97  50  34 
93  27  41 
90  25  26 
49  19  35 
58  2J)  .38 
89  2  8 

103  2  48 
.59  29  49 

46  26  9 
76  16  32 

70  2  27 
35  6  53 
63  43  46 

v<0  40  54 
45  ,53  45 
34  2.3  34 
51  23  2t) 
95  34  57 

57  1  26 


P.L. 

of 

Diff. 


3475 
2504 
2708 
2565 
2842 


285 1 
2540 
2564 
2761 
2583 
3168 
3103 
2658 


3478 
2725 


2894 
2689 
4445 
3811 
2641 

2770 
2969 
2758 
3850 
2934 
2713 

2834 
3615 
3087 
2785 

3537 
3593 

2858 

3537 
3373 
4356 


3306 


IXh. 


85  22    5 

47  5  .55 
44  .57  55 
39  45  48 

48  57  39 

65  30  45 

127  42  .58 

98  49  52 
(JO  28  46 

57  44  44 
53  2  22 
m  56  47 
53  29  31 
94  56  17 

73  40    0 

70  21     7 

66  12  18 
42  14  42 

82     I  56 

86  39  8 
82  45  59 
79  12  21 
41  8  45 
69  21   13 

100  22  ;» 

99  25  41 
94  58  33 
92  0  49 
50  ,33  46 
m  57  50 

87  25  44 

104  36  32 
60  48  7 
44  57  44 

74  41  44 

71  22  10 
36  25  35 
62  10  :J3 

82  0  37 

47  16  32 

35  29  35 

49  51  44 
94  3  ,56 

58  25  28 


P.L. 
of 

Diff. 


9489 
8511 
8714 
S564 
8871 
2916 


S548 
8573 
87G9 
3588 
3931 
3138 


9638 
3832 
8637 
3547 
3735 

2707  ; 

3903  ; 

9G08 

4338 

S823 

3649 

9779 
3978 
8767 
3808 
3941 
9721 

3843 
a599 
3114 
3795 

3534 
.%49 
3867 

3542 
3359 
4261 
2937 


I 


I 


3306 
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^1 


14 


15 


16 


17 


18 


K»ra6  and  Direction 
of  Objeot. 


19 


20 


21 


Spica 
Jupiter 
Mars 
All  tares 
Fomalhaiit 
a  Pega^i 

Son 
Spica 
jcjpitxr 
Mars 
Antares 
Fomalhaut 
a  Pegasi 
a  Arietis 

JUPITBR 

Mars 

Aiitare8 
a  Pegasi 
a  Anetis 

Jupiter 
Mars 

ADtares 
a  Aquilie 
a  Arietis 
Aldebaraii 

Jupiter 
Mars 
Antares 
a  Aquilie 
a  Arietis 
Aldel>ai'an 


23 


Ge  Aquilse 
Fomalhaut 
a  Pegasi 
Aldebaran 
Pollux 


W. 
W. 

w. 
w. 

E. 
E. 

W. 
W. 
W. 
W. 
W. 
E. 
E. 
E. 


w. 

75  18    4 

w. 

71  54  53 

w. 

67  50  23 

E. 

40  55  10 

E. 

80  26    2 

w. 
w. 
w. 
w. 

E. 
E. 

W. 
W. 
W. 
W. 
E. 
E. 


Antares  W. 

a  Aquiiae  W. 

a  Arietis  E  . 

Aldebaran  £ . 


a  Aquilie  W. 

Fomalhaut       W. 

I       !  Aldebarnii        E  . 


W. 
W. 

w. 

E. 
E. 


Fomalhaut       W. 


Midnight. 


87    3  43 
48  46  53 

46  34  16 
41  25  32 

47  24  43 
63  58  47 

129  16  8 
100  29  59 
62  8  19 
59  19  53 
54  41  34 
35  31  15 
52  2  7 
93  18  51 


88  15  39 

84  18  14 
80  49    4 

42  15  3 
67  47  15 
98  44  45 

101  0  36 
96  29  13 
93  36  0 
51  48  40 
55  26  23 

85  49  32 

106  JO  4 
62    6  42 

43  29  51 
73    7    9 

72  41  57 
37  45  5 
60  37  32 

83  20  15 
48  39  35 
36  37  4 
48  20  12 
92  33    5 

59  49  33 


P.L. 

of 

Diflf. 


9490 
9518 
9790 
9565 
9903 
9939 

9870 
9556 
9580 
9776 
9593 
3301 
3175 
9673 

9646 
9841 
9643 
3093 
9745 

9716 
9919 
9706 
4941 
9836 
9658 

9788 
9968 
9776 
3769 
9958 
9730 


3585 
3149 
9804 


3519 
9876 

3546 
3348 
4176 
9946 
9977 

3309 


P.L. 

XVh. 

of 

Diff. 

O           /         /« 

88  45  10 

9499 

50  27  41 

9596 

48  10  2i) 

9796 

43    5  15 

9566 

45  52  28 

9939 

62  27  17 

9961 

130  49    5 

9880 

102    9  54 

9565 

63  47  41 

9588 

60  54  52 

9784 

56  20  39 

9599 

34    7    5 

3380 

50  35  28 

3915 

91  41  35 

9681 

76  55  57 

9655 

73  28  28 

9650 

69  28  19 

9651 

39  37    0 

3706 

78  50  22 

9756 

89  51  58 

9795 

85  50  18 

9991 

82  25  36 

9714 

43  22  50 

4156 

66  13  34 

9849 

97    7    9 

9667 

102  35  19 

9798 

97  59  41 

9997 

95  10  59 

9785 

53    4  14 

373S 

53  55  18 

9977 

84  13  32 

9739 

107  43  23 

9863 

63  25  33 

3573 

42    2  32 

3173 

71  32  46 

9819 

74     1  46 

3530 

39    5  \6 

3480 

59    4  43 

9885 

84  39  48 

3551 

50    2  51 

3338 

37  45  53 

4101 

46  48  51 

9954 

91     2  24 

9985 

61  13  42 

3300 

P.L. 

XVlUb. 

of 

DIff. 

90  26  25 

9507 

52    8  18 

9533 

49  46  34 

9739 

44  44  56 

9569 

44  20  58 

9976 

60  56  15 

9985 

i:32  21  49 

9891 

103  49  37 

9574 

65  26  52 

9596 

62  29  41 

9799 

57  59  36 

9604 

32  44  26 

3470 

49    9  37 

3959 

90    4  30 

9689 

78  a3  38 

9663 

75    1  51 

9859 

71    6    5 

9658 

38  20  19 

3798 

77  14  55 

9765 

91  28    5 

9734 

87  22  H) 

9931 

84     1  57 

9799 

44  31  58 

4080 

64  40  10 

9863 

95  29  45 

9676 

104    9  49 

9808 

99  29  57 

3007 

96  45  46 

9795 

54  20  24 

3706 

52  24  37 

9997 

82  37  44 

9748 

109  16  29 

9873 

64  44  37 

3563 

40  35  50 

3906 

69  58  34 

9831 

75  21  37 

3530 

40  26    3 

3459 

57  32    5 

9894 

85  59  16 

3557 

51  26  18 

3331 

38  55  54 

4034 

45  17  40 

9969 

89  31  53 

9993 

62  37  53 

3300 

XXfi". 


92  7  29 
53  48  45 

51  22  31 

46  24  34 

42  50  15 
59  25  44 

1.33  54  20 
105  29    8 

67  5  52 
64  4  19 
59  38  26 
31  23  28 

47  44  38 
88  27  36 

80  11  7 
76  35  3 
72  43  41 
37    5  15 

75  39  41 

93  4  0 
88  53  50 
85  38  7 
45  42  19 

63  7  4 
93  52  a3 

105  44    7 

101    0     1 

98  20  20 

55  37    5 

50  54  20 

81  2    8 

110  49  22 
66    3  52 

39  9  47 

68  24  34 

76  41  28 
41  47  21 
55  59  38 

87  18  37 

52  49  54 

40  7    0 

43  46  39 

88  1  32 

64  2    5 


P.L. 
of 
Die 


9515 
9541 
9730 
9571 
3017 
3019 


9604 
9800 
9610 
3574 
3306 
9698 

9679 
9867 
9666 

3903 
9775 

9749 
9939 
9739 
4013 
9877 


9818 
3017 
9805 
3678 
3018 
9757 

9884 
3555 
3941 


3530 
3497 
9903 

3564 
3394 
3976 
9970 
3001 

WIOQ 


u 
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P.L. 

P.L. 

P.L. 

P.L. 

Name  and  DirectioD 

Noon. 

of 

niJt 

of 

Vlh. 

of 

Kh. 

of 

22 

of  Objeot. 
a  Pegasi 

W. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

41  19    3 

3924 

42  31  58 

8878 

43  45  40 

3837 

45    0    4 

3801  , 

Aldebarnn 

E. 

42  15  49 

8978 

40  45    9 

9985 

39  14  38 

9993 

37  44  16 

3000  j 

1 

1 

Pollux 

E. 

86  31  20 

3009 

85     1   18 

3017 

83  31  26 

3094 

82     1  43 

3030 

1 

2.3 

Foraniliaut 

W. 

65  26  18 

3298 

m  50  32 

3997 

68  14  47 

3996 

69  39    3 

3»7  ; 

a  Pegusi 

W. 

51  20  20 

3667 

52  37  42 

3648 

53  55  25 

3630 

55  13  27 

3613  1 

Aldcbarun 

E. 

30  14  39 

3034 

28  45    7 

3040 

27  15  44 

3047 

25  46  29 

3059  ' 

Pollux 

E. 

74  35  16 

3065 

73    6  23 

3071 

71  37  38 

3077 

70    9    0 

2^\ 

24 

Foinalhaut 

W. 

76  40  15 

3999 

78    4  28 

3999 

79  28  41 

3300 

80  52  53 

33*,! 

a  Pegasi 

W. 

61  47  29 

3563 

63    6  55 

3543 

64  26  32 

3535 

65  46  18 

3595  , 

Pollux 

E. 

62  47  30 

3108 

61   19  30 

3119 

59  51  35 

3116 

58  23  45 

3119 

Saturn 

E. 

86  47    5 

3101 

85  18  57 

3105 

83  50  53 

3108 

82  22  53 

3110 

Regulus 

E. 

98  28  30 

3065 

96  59  38 

3069 

95  30  51 

3073 

94    2    8 

3075 

Sun 

E. 

131  51  38 

3463 

130  30  32 

3465 

129    9  29 

3467 

127  48  28 

3469 

25 

Foinalhaut 

VV. 

87  53  46 

3300 

89  17  57 

3300 

90  42    8 

3301 

92    6  18 

3300 

a  Pegasi 
a  A  net  is 

W. 

72  27  18 

3491 

73  47  52 

3485 

75    8  33 

3480 

76  29  20 

3473 

W. 

2J)    8  30 

3764 

30  24  10 

3706 

31  40  51 

3055 

32  58  26 

3610 

Pollux 

E. 

51     5  40 

3136 

49  38  14 

3139 

48  10  52 

3149 

46  43  33 

3143 

Saturn 

E. 

75    3  25 

3116 

73  35  35 

3116 

72    7  45 

3115 

70  39  54 

3114 

Regulus 

E. 

86  39    5 

3080 

85  10  31 

3081 

83  41  58 

3081 

82  13  25 

8080  1 

Sun 

E. 

121    3  48 

3473 

119  42  54 

8479 

118  21  59 

3479 

117     1     4 

3471   ' 

26 

Fouialhnut 

W. 

99    7  22 

3995 

100  31  39 

3994 

101  55  57 

39J3 

103  20  16 

3999 

a  Pegasi 

W. 

&3  14  52 

3446 

84  36  17 

3440 

85  57  48 

3405 

87  19  25 

3431  \ 

a  Ariel  is 

W. 

39  37    2 

3444 

40  58  29 

3418 

42  20  25 

3395 

43  42  47 

3379 

Pollux 

E. 

39  27  35 

3155 

38    0  32 

3158 

36  33  32 

3161 

35    6  36 

3163 

Saturn 

E. 

63  20  13 

3104 

61  52    8 

3100 

60  23  58 

8096 

58  55  44 

8091 

Regulus 

E. 

74  50  12 

3069 

73  21  25 

3065 

71  52  33 

8069 

70  23  37 

3057 

Sun 

E. 

110  15  58 

3458 

108  54  47 

3454 

107  33  32 

3450 

106  12  12 

3445 

27 

a  Arietis 

W. 

50  40  36 

3976 

52    5  15 

3959 

53  30  14 

3949 

54  55  33 

3996 

Aldetwrau 

W. 

17  19    1 

3043 

18  48  21 

3033 

20  17  53 

3093 

21  47  37 

3014 

Saturn 

E. 

51  32  58 

3009 

50    4    2 

8055 

48  34  57 

3047 

47    5  43 

8039 

Regulus 

E. 

62  57  22 

3099 

61  27  45 

3099 

59  57  59 

3014 

58  28    4 

3005 

Sun 

E. 

99  23  56 

3413 

98     1  54 

3405 

96  39  43 

3397 

95  17  23 

3387 

28 

o  Arietis 

W. 

62    6  56 

3146 

63  34  10 

3199 

65    1  44 

3114 

66  29  37 

8096 

Aldebaran 

W. 

29  19  25 

9961 

30  50  27 

9950 

32  21  43 

9936 

33  53  14 

9996 

Saturn 

E. 

39  36  47 

8991 

38    6  23 

9980 

36  35  45 

9909 

35    4  53 

9957 

Regulus 

E. 

50  55  45 

9959 

49  24  41 

9948 

47  53  23 

9938 

46  21  52 

9990 

Sun 

E. 

88  22  57 

3337 

86  59  28 

3395 

85  35  45 

3319 

84  11  47 

8300 

29 

a  Arietis 

W. 

73  53  54 

3018 

75  23  45 

3001 

76  53  57 

9984 

78  24  30 

9968 

Aldebaran 

W. 

41  34  51 

9659 

43    8    2 

9845 

44  41  32 

9830 

46  15  21 

9815 

Reguhis 

E. 

38  40  27 

9863 

37    7  21 

98r)0 

a5  33  58 

9836 

34    0  17 

9891 

Sun 

E. 

77    8  10 

3931 

75  42  37 

3915 

74  16  46 

3199 

72  50  36 

3184 

30 

a  Arietis 

W. 

86    2  27 

9883 

87  35    7 

9866 

89    8    9 

9849 

90  41  33 

t 
9833  ' 

Aldebaran 

W. 

54    9  26 

9735 

55  45  19 

9719 

57  21  34 

9709 

58  58  11 

9085 

Sun 

E. 

65  34  58 

3101 

64    6  50 

3063 

62  38  20 

8066 

61    9  28 

3047 

! 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

0 

Name  and  Dtreotion 
of  Object. 

Midnight. 

P.L. 
of 
Dlff. 

XVh. 

P.L. 
of 

Dlff. 

xvnib. 

P.L. 

of 

Dlff. 

XXJfc. 

P.L. 

of 

Dlff. 

23 

aPeeasi 
Aldebaran 

W. 

46  15    5 

3768 

47  30  41 

3739 

48  46  4^^ 

3719 

50    3  21 

3680 

E. 

36  14    3 

3007 

34  43  59 

3014 

33  14    4 

3091 

31  44  17 

3097 

Pollux 

E. 

80  3ti    8 

8038 

79    2  42 

3045 

77  ;^3  25 

3059 

76    4  16 

3090 

23 

Fomnlhaut 

W. 

71     3  18 

3997 

72  27  33 

3996 

73  51  47 

3998 

75  16     1 

3908 

a  Pcgasi 
Aldebaran 

W. 

5(»  31  47 

3599 

57  50  22 

3567 

59    9  11 

3574 

60  28  14 

3563 

E. 

24  17  21 

3056 

22  48  20 

3064 

21    19  26 

3070 

19  50  40 

3076 

Pollux 

E. 

68  40  29 

3087 

67  12    4 

3093 

65  43  46 

3099 

64  15  35 

3104 

24 

Fomalbaut 

W. 

82  17    4 

3301 

83  41  14 

3301 

85    5  24 

3300 

86  29  35 

3300 

a  Pegasi 

W. 

07    6  14 

3617 

68  26  19 

3511 

69  46  31 

3504 

71     6  51 

3497 

Pollux 

E. 

56  55  59 

3194 

55  28  18 

3198 

54    0  42 

3130 

52  33    9 

3133 

Satcrw 

E. 

80  54  56 

3119 

79  27     1 

3114 

77  59    8 

3114 

76  31  16 

3115 

Regulus 

E. 

92  33  28 

3077 

91     4  50 

3078 

89  36  14 

3079 

88    7  39 

3080 

Sun 

£. 

J26  27  29 

3471 

125    6  32 

3479 

123  45  37 

3479 

122  24  42 

3473 

25 

Fomalbaut 

W. 

93  30  29 

3300 

94  54  40 

3300 

96  18  52 

3998 

97  43    6 

3996 

oPe  asi 

W. 

77  50  14 

3468 

79  11   14 

3469 

80  32  21 

3456 

81  53  34 

3459 

aArietis 

W. 

34  \^  49 

3570 

35  35  56 

3534 

36  55  43 

3501 

38  16    6 

3471 

Pollux 

E. 

45  16  16 

3146 

43  49    2 

3148 

42  21  50 

3150 

40  54  41 

3153 

S^TURIf 

E. 

69  12    2 

3113 

Q7  44    8 

3111 

G6  16  12 

3110 

64  48  14 

3107 

Regulus 

E. 

80  44  51 

3076 

79  16  15 

3077 

77  47  37 

3074 

76  18  56 

3079 

Soif 

E. 

115  40    8 

3470 

114  19  10 

3467 

112  58    9 

3464 

111  37    5 

3469 

26 

Fomalbaut 

W. 

104  44  37 

3990 

106    9    0 

3988 

107  33  25 

3987 

108  57  52 

3984 

aPe^i 
a  Anetis 

W. 

88  41     7 

3495 

90    2  55 

3490 

91  24  49 

3414 

92  46  50 

3408 

W. 

45    5  35 

33S1 

46  28  47 

3339 

47  52  22 

3313 

49  16  18 

3904 

Pollux 

E. 

33  39  43 

3168 

32  12  55 

3178 

30  46  13 

3178 

29  19  38 

3186 

Satorn 

E. 

57  27  24 

3067 

55  58  58 

3061 

54  30  25 

3075 

53     1  45 

3060 

Regulus 

E. 

68  54  a5 

3099 

67  25  27 

3047 

65  56  13 

3041 

64  26  51 

3035 

Sun 

E. 

104  50  46 

3439 

las  29  14 

3433 

102    7  35 

3497 

100  45  49 

3491 

27 

a  Arietis 

W. 

56  21  11 

3910 

57  47    8 

3193 

59  13  25 

3178 

60  40     1 

3169 

Aldebaran 

W. 

23  17  33 

3003 

24  47  42 

9993 

26  18    3 

9063 

27  48  37 

9079 

1 

Saturn 

E. 

45  36  19 

3030 

44    6  44 

3091 

42  36  57 

3011 

41     6  58 

3001 

Regulus 

E. 

56  57  58 

9997 

55  27  42 

9969 

53  57  15 

9079 

52  26  36 

9969 

I 

Sun 

E. 

93  54  52 

3378 

92  32  10 

3368 

91    9  17 

3368 

89  46  13 

3346 

98 

a  Arietis 

W. 

67  57  49 

3089 

69  26  21 

3066 

70  55  12 

3060 

72  24  23 

3034 

Aldebaran 

W. 

35  25    0 

9919 

36  57    3 

9900 

38  29  22 

9887 

40     1  58 

9873 

Saturn 

E. 

33  33  46 

9945 

32    2  24 

9999 

30  30  46 

9990 

28  58  52 

9905 

Regulus 

E. 

44  50    6 

9914 

43  18    5 

9908 

41  45  49 

9680 

40  13  16 

9676 

Sun 

E. 

82  47  35 

3987 

81  23    8 

3973 

79  58  25 

3960 

78  33  26 

3945 

99 

a  Arietis 

W. 

79  55  23 

9961 

81  26  37 

9936 

82  58  12 

9017 

84  30    9 

9901 

1 

Aldebaran 

W. 

47  49  29 

9800 

49  23  57 

9784^ 

50  58  46 

9760 

52  33  55 

9758 

! 

Regulus 

E. 

32  26  17 

9807 

30  61  58 

9793^ 

29  17  21 

9770 

27  42  25 

8763 

Sun 

E. 

71  24    8 

3166 

69  57  21 

3158 

68  30  14 

3134 

67    2  46 

3116 

130 

a  Arietis 

W. 

92  15  18 

9815 

93  49  26 

9790 

95  23  55 

9789 

96  58  46 

9766 

Aldebaran 

W. 

60  35  11 

9666 

62  12  34 

9650 

63  50  21 

9639 

65  28  32 

9615 

Sun 

E. 

59  40  14 

3030 

58  10  38 

3019 

56  40  40 

9993 

55  10  19 

9075 
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AT  GREENWICH  APPAEENT  NOON. 

THE  SUN'S 

4 

1 
1 

1 

5 

1 

1 

Sidmral 
Tim.  of 
Semi- 
dlMDatm- 
PaMiDg 

BqnadoD  of 

Time, 

to  be 
Sabteaoted 

from 
AppareDt 

Tim.. 

Diir.bT 
IHoar.j 

Apparent 

RifrfatAscenaioD. 

Diil.  for 
1  Honr. 

▲ppuent 
Deolinatioii. 

Dili:  for 
IHonr. 

SMBi. 
dlMiMer. 

Hi 

1 

2 
3 

h      m       0 

12  32    0.88 
12  35  38.66 
12  39  16.77 

9.068 
9.082 
9.096 

S.    3  27  24!'0 

3  50  39.9 

4  13  53.3 

-68!21 
58.11 
58.00 

16 
16 
16 

1.62 
1.89 
2.17 

64.39 
64.43 
64.48 

10  32^80 

10  51.52 

11  9.91 

•     i 

0.706 
0.778 
0.768 

Thur. 

Frid. 

Sat. 

4 
5 
6 

12  42  55.23 
12  46  34.07 
12  50  13.29 

9.111 
9.126 
9.142 

4  37     3.8 

5  0  10.9 
5  23  14.2 

-57.87 
57.72 
57.56 

16 
16 
16 

2.44 
2.72 
3.00 

64.53 
64.59 
64.65 

11  27.95 

11  45.62 

12  2.91 

0.744 
0.7S8 
0.7 1« 

SUN. 

Mon. 

Tues. 

7 
8 
9 

12  53  52.91 

12  57  32.94 

13  1   13.40 

9.159 
9.177 
9.195 

5  46  13.6 

6  9    8.4 
6  31  58.2 

-57.38 
57.18 
56.97 

16 
16 
16 

3.28 
3.56 
3.84 

64.71 
64.78 
64.85 

12  19.80 
12  36.28 
12  52.33 

0.695 
0.677 
0.659 

Wed. 
Thur. 
Frid. 

10 
11 
12 

13    4  54.31 
13    8  35.70 
13  12  17.57 

9.214 
9.234 
9.255 

6  54  42.8 

7  17  21.8 
7  39  54.8 

-66.74 
66.50 
56.24 

16 
16 
16 

4.12 
4.41 
4.69 

64.91 
64.98 
65.06 

18    7.92 
13  23.04 
13  87.68 

0.640 
0.690 
0.e<t9 

Sat. 

SUN. 

Mon. 

13 
14 
15 

13  15  59.94 
13  19  42.83 
13  23  26.25 

9.276 
9.298 
9.321 

8    2  21.4 
8  24  41.1 
8  46  53.5 

-55.96 
55.67 
55.36 

16 
16 
16 

4.97 
5.25 
5.54 

65.14 
65.22 
65.30 

13  51.83 

14  5.46 
14  18.56 

0.578 
0.5S6  , 
0.533  ' 

Tues. 
Wed. 
Thur. 

16 

17 
18 

13  27  10.23 
13  30  54.80 
13  34  39.96 

9.345 
9.369 
9.394 

9    8  58.4 
9  30  55.4 
9  52  44.0 

-55.03 
54.69 
64.34 

16 
16 
16 

5.82 
6.09 
6.37 

65.38 
65.47 
65.56 

14  81.09 
14  43.05 
14  54.41 

0.509  i 

0.485 

0.460 

Frid, 

Sat. 

SUN. 

19 
20 
21 

13  38  25.75 
13  42  12.18 
13  45  59.25 

9.420 
9.44^ 
9.475 

10  14  23.9 
10  35  54.7 
10  57   16.1 

-53.98 
53.59 
53.19 

16 
16 
16 

6.64 
6.91 
7.18 

65.65 
65.75 
65.85 

15     5.15 
15  15.25 
15  24.70 

0.434 
0.407 
0.379 

Mon. 
Tues. 
Wed. 

22 
23 
24 

13  49  47.01 
13  53  35.47 
13  57  24.64 

9.504 
9.534 
9..564 

11    18  27.7 

11  39  29.1 

12  0  19.9 

-52.77 
52.34 
51.89 

16 
16 
16 

7.45 
7.71 
7.97 

65.95 
66.05 
66.15 

15  33.47 
15  41.55 
15  46.91 

0.330 
0.321 
0.'.i9l 

1 

thur. 

Frid. 

Sat. 

25 
26 
27 

14     1   14.54 
14     5     5.19 
14     8  56.60 

9.594 
9.626 
9.658 

12  20  59.9 

12  41  28.5 

13  1  45.4 

-51.43 
50.95 
50.45 

16 
16 
16 

8.23 
8.49 
8.74 

66.26 
66.36 
66.47 

15  55.55 

16  1.44 
16     6.57 

0.260  . 

0.229 

0.197 

SUN. 
Mon. 
Tues. 
Wed. 

28 
29 
30 
31 

14  12  48.78 
14  16  41.75 
14  20  35.51 
14  24  30.08 

9.691 
9.724 
9.757 
9.791 

13  21  50.2 

13  41  42.4 

14  1  21.7 
14  20  47.7 

-49.93 
49.40 
48.85 
48.29 

16 
16 
16 
16 

8.99 
9.24 
9.49 
9.73 

66.58 
66.69 
66.80 
66.91 

16  10.93 
16  14  50 
16  17.28 
16  19.26 

0.164 
0.131 
0.098 
0.064  ' 

Thur. 

32 

14  28  25.46 

9.824 

S.  14  39  59.9  1-47.71 

16 

9.98 

67.02 

16  20.43 

0.031 

waeing. 

1 

NomL— Th 
Th 

6  m<Mui  time  of  sei: 
6  tign  —  prefixed 

oidiameto 
to  the  ho 

r  paaoing  may  be  found  by  s 
orly  change  of  declination  inj 

ubtnatinK  O*.] 
Uoateathatw 

SfMmth 
DthdeoUi! 

e  atdenia  ttm< 
iktkma  n«  tnoi 
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AT  GBBBIfWIOH  MBAT«r  SOON. 

THE  SUN'S 

t 

1 

1 

1 
1 

Bqnation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diftfor 
1  Honr. 

Sidereal 

Time, 

or 

Kigbt  AacenMioD 

of 

HeaaSnn. 

Apparent 
Bight  Asoenaion. 

Difffor 
1  Hour. 

Apparent 

DUE  for 
1  Hour. 

;mod. 

1 

h     m       a 

12  32    2.48 

9.070 

S.     3  27  34.3 

a 
-68.22 

10  82'93 

0.786 

12  42  35.42 

!  Tues. 

2 

12  35  40.31 

9.084 

3  50  50.5 

68.12 

10  51.66 

0.772 

12  46  81.97 

Wed. 

3 

12  39  18.47 

9.098 

4  14    4.2 

58.01 

11   10.05 

0.768 

12  50  28.52 

Thur. 

4 

12  42  56.98 

9.113 

4  37  14.9 

-67.88 

11  28.09 

0.744 

12  54  25.07 

Frid. 

5 

12  46  35.86 

9.128 

5    0  22.2 

57.73 

11  45.76 

0.728 

12  58  21.63 

Sat. 

6 

12  50  15.13 

9.144 

5  23  25.8 

57.57 

12     3.05 

0.712 

13    2  18.18 

SUN. 

7 

12  53  54.79 

9.161 

5  46  25.4 

-57.39 

12  19.94 

0.69r 

13    6  14.73 

Mod. 

8 

12  57  34.86 

9.179 

6    9  20.4 

57.19 

12  36.42 

0.677 

13  10  11.28 

1  Tuea. 

9 

13     1   15.37 

9.197 

6  32  10.5 

56.98 

12  52.47 

0.659 

13  14    7.84 

I  Wed. 

10 

13    4  56.33 

9.216 

6  54  55.3 !  -56.75 

13    8.06 

0.640 

13  18    4.39 

1  Thur. 

11 

13    8  37.76 

9.236 

7  17  34.5     56.51 

13  23.18 

0.620 

13  22    0.94 

Frid. 

12 

13  12  19.67 

9.257 

7  40     7.6      56.25 

13  37.82 

0.599 

13  25  57.49 

Sat. 

13 

13  16    2.08 

9.278 

8    2  34.3 

-56.97 

13  51.97 

0.578 

13  29  54.05  ' 

sew. 

14 

13  19  45.01 

9.300 

8  24  54.1 

65.68 

14    5.60 

0.556 

13  33  50.60  i 

Mon. 

15 

13  23  28.47 

9.323 

8  47    6.7 

56.37 

14  18.69 

0.633 

13  37  47.16  j 

Tues. 

16 

13  27  12.49 

9.347 

9    9  11.7 

-56.04 

14  31.22 

0.509 

18  41  43.71 

Wed. 

17 

13  30  57,09 

9.371 

9  31     8.8 

64.70 

14  43.17 

0.485 

18  45  40.26 

Thur. 

18 

13  34  42.29 

9.396 

9  52  57.5 

64.35 

14  54.52 

0.460 

13  49  36.81 

Frid. 

19 

13  38  28  11 

9.422 

1 
10  14  37.5 1  -53.98 

15    5.26 

0.434 

18  53  33.37 

Sat. 

20 
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of 

t 

or  viDjeo*. 

Diff. 

Dlff. 

Diff. 

Dir 

1 

Aldebaran 

W. 

67    7    7 

S&97 

68  46    6 

9579 

70  25  30 

8S61 

72    5  19 

flM3 

Pollux 

W. 

23  53  59 

9800 

25  28  27 

0758 

27    3  50 

9791 

28  40    2 

9887 

Sum 

E. 

53  39  35 

9057 

52    8  28 

9039 

50  36  58 

9090 

49    5    5 

9903 

2 

Aldebaran 

W. 

80  30  39 

9453 

82  12  58 

9435 

83  55  43 

9417 

85  38  53 

9401 

Pollux 

W. 

36  51  39 

9544 

38  31  51 

9590 

40  12  37 

9496 

41  53  56 

9473  , 

Sun 

E. 

41  19  59 

9815 

39  45  50 

9798 

38  11  20 

9789 

36  36  21» 

9767  1 

3 

Aldebaran 

W. 

94  20  51 

8316 

96    627 

9300 

97  52  26 

9985 

99  38  48 

9m 

Pollux 

W. 

50  28  10 

9371 

52  12  27 

9359 

53  57  11 

9334 

55  42  21 

9319 

Sun 

E. 

28  37  30 

9703 

27    0  54 

9605 

25  24    7 

9680 

23  47  12 

9686 

7 

Suff 

W. 

26  50  27 

9434 

28  33  13 

9490 

30  16    7 

9495 

31  59    6 

9494 

a  Aquilw 

E. 

78    9    4 

9606 

76  32  21 

9711 

74  55  56 

9795 

73  19  .50 

9749 

Fomalhaut 

E. 

111  32    0 

9317 

109  46  26 

9313 

108    0  46 

9311 

106  15    3 

9911 

8 

Sun 

W. 

40  33  54 

9435 

42  16  39 

9441 

43  59  16 

9446 

45  41  45 

9C3 

Venus 

W. 

17  11  29 

9643 

18  49  25 

9694 

20  27  48 

9611 

22    628 

9604 

a  AquilK 

E. 

65  25  50 

3861 

63  52  41 

9893 

62  20  13 

9097 

60  48  29 

9965 

Fomalhaut 

E. 

97  26  40 

9339 

95  41  13 

9398 

93  55  54 

9334 

92  10  44 

9S«i 

9 

Sun 

W. 

54  11  31 

9496 

55  52  50 

9506 

57  33  55 

S5I6 

59  14  46 

9597 

Venus 

W. 

30  20  52 

9610 

31  59  34 

9615 

3338    8 

9699 

35  16  33 

9630 

aAquilae 

E. 

53  23  11 

3914 

51  57  19 

3970 

50  32  43 

3350 

49    9  29 

3497 

Fomalhaut 

E. 

83  27  58 

9391 

81  44  10 

9403 

80    0  40 

9416 

78  17  28 

9430 

a  Pegasi 

E. 

99  19  13 

9551 

97  39  10 

9558 

95  59  17 

9566 

94  19  35 

9575 

10 

Sun 

W. 

67  35    1 

9567 

69  14  14 

9600 

70  53    9 

9613 

72  31  46 

1 

Venus 

W. 

43  25  32 

9681 

45    2  37 

9693 

46  39  26 

9705 

48  15  59 

9718 

Jupiter 

W. 

20  33  12 

9379 

22  17  27 

9376 

24     1  36 

9369 

25  45  37 

9389 

Fomalhaut 

E. 

69  46  47 

9519 

68    5  50 

9530 

66  25  19 

9550 

64  45  15 

9570 

a  Pegasi 

K. 

86    4  40 

9635 

84  26  32 

9640 

82  48  44 

9665 

81  11  17 

9681 

11 

Sun 

W. 

80  40  18 

9605 

82  17    5 

9708 

8^3  53  34 

9799 

85  29  44 

9737  , 

Venus 

W. 

56  14  30 

9783 

57  49  20 

9797 

59  23  52 

9810 

60  58    7 

9894! 

Jupiter 

W. 

34  22  35 

9439 

36    5  14 

9450 

37  47  37 

9469 

39  29  44 

9474  , 

Mars 

W. 

18  15  11 

9721 

19  51  23 

9715 

21  27  43 

9713 

23    4    6 

5714  ' 

Fomalhaut 

E. 

56  32  24 

9680 

54  55  29 

9716 

53  19  11 

9746 

51  43  32 

9776  i 

a  Pogasi 

E. 

73    9  50 

9775 

71  34  50 

9707 

70    0  18 

9890 

68  26  m 

9843 

12 

Sun 

W. 

93  25  56 

9807 

95    0  15 

9890 

96  34  17 

9834 

98    8     1 

9848 

Venus 

W. 

68  44  55 

9803 

70  17  23 

9906 

71  49  34 

9990 

73  21  27 

9034  , 

Jupiter 

W. 

47  56    5 

9534 

49  36  31 

3547 

51  16  39 

9550 

52  56  30 

9579  j 

All  tares 

W. 

45    2  27 

9561 

46  42  30 

9560 

48  22  22 

9566 

50    2    3 

3575 

Mars 

W. 

31     4  41 

9747 

32  40  19 

9756 

34  15  45 

9766 

35  50  58 

9776 

Fomalhaut 

E. 

43  56    9 

9964 

42  25  11 

3010 

40  55  11 

3061 

39  26  14 

3117 

a  Pegasi 

E. 

60  44    8 

9079 

59  13  29 

3010 

57  43  29 

.3043 

.56  14  10 

3079  , 

13 

Sun 

W. 

105  52  15 

9015 

107  24  15 

9098 

108  55  58 

9949 

110  27  24 

9055  , 

Venus 

W. 

80  56  39 

3000 

82  26  52 

3014 

83  56  48 

3096 

85  26  28 

3030 

Jupiter 

W. 

61  11  34 

9639 

62  49  45 

9643 

64  27  41 

9655 

66    5  21 

9067  > 

Antares 

W. 

58  17  22 

9699 

59  55  47 

9639 

61  33  58 

9649 

63  11  56 

9666  ! 
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GBEBNWICH  MEAN  TIME. 


LUMAU  DUTANCES. 


Name  and  Direction 
of  Object. 


1  !  Aldebaran 
Pollux 

•  Sun 

Q  I  Aldebaran 
I  Pollux 
'  Suit 

8     Aldebaran 
PoUux 

Suiv 

7  I  Suxf 

'  aAquilflB 
I  Fomalhaut 

8  I  Suit 

;  Vemus 
.  aAquils 
'  Fomalhaut 


9 


Suit 
Venus 
a  Aquilfe 
Fomalhaut 
a  Pegasi 


10  I  Sun 

Venus 
I  Jupiter 

Fomalhnut 
,  aPeiuraai 

11  Sun 
Venus 
Jupiter 
Mars 
Fomalhaut 


I 


'  a  Pegasi 

12  !  Sun 
Venus 
'  Jupiter 
Aiitares 
Mars 

Fomalhaut 
a  Pegasi 


W. 
W. 
E. 

W. 
W. 
E. 

W. 
W. 
R. 

W. 
E. 
E. 

W. 
W. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 

W. 
W. 
W. 
W. 
E. 
E. 

W. 

w. 
w. 
w. 
w. 

E. 
E. 


13    Sun  W. 

Venus  W. 

i  Jupiter  W. 

'  Aiitares  W. 


Midnight. 


73  45  33 
30  17  0 
47  32  50 

87  22  27 
43  35  47 
35    1   18 

101  25  33 
57  27  57 
22  10  12 


33  42 

71  44 

104  29 


P.L. 

of 

Diff. 


47  24  5 

23  45  18 

59  17  33 
90  25  45 

60  55  22 

36  54  47 
47  47  43 
76  34  36 
92  40  6 

74  10  5 

49  52  15 
27  29  27 

63  5  39 
79  34  11 

87  5  35 
62  32  4 
41  II  34 

24  40  27 

50  8  33 

66  52  44 

99  41  27  I 
74  53  3 
54  36  4 

51  41  32 

37  25  57 
37  58  25 
54  45  35 

111  58  33 
86  55  53 

67  42  45 

64  49  40 


2585 
9665 


9363 
94A1 
9759 

9854 

3300 


9494 
9761 
9311 

9460 
9600 
3007 
9349 

9538 
9630 
3511 
9445 
9585 


9730 
9398 
9591 
9688 

9750 
9838 
9486 
9718 
9608 


9947 
9583 
9584 
9787 
3178 
3116 

9968 
3051 
9679 


P.L. 

XVk- 

of 

Dur. 

0           1        /' 



75  26  12 

9507 

31  54  41 

9695 

46    0  12 

9866 

89    6  26 

9366 

45  18    9 

9430 

33  25  47 

9738 

103  12  40 

9940 

59  13  57 

9983 

20  33  12 

9688 

35  25    8 

9495 

70    8  47 

9789 

102  43  35 

931i 

49    6  14 

9468 

25  24  13 

2588 

57  47  29 

3090 

88  40  57 

9356 

62  35  42 

9B51 

38  32  49 

9648 

46  27  31 

3604 

74  52    5 

9460 

91    0  51 

9586 

75  48    6 

9654 

51  28  15 

9743 

29  13    5 

9407 

61  26  32 

9614 

77  57  28 

9716 

88  41     8 

9764 

64    5  43 

9851 

42  53    7 

9498 

26  16  43 

9793 

48  34  \^ 

9843 

&5  19  44 

9884 

101  14  35 

2875 

76  24  22 

9961 

56  15  22 

9596 

53  20  49 

2593 

39    0  42 

9797 

36  31  50 

3246 

5:3  17  45 

3  J  56 

113  29  26 

9880 

88  25    3 

3064 

69  19  53 

9688 

66  27  11 

9679 

P.L. 

XVUlh 

of 

Difll 

7f    7  16 

9488 

33  .33    2 

9596 

44  27  10 

2848 

90  50  50 

2349 

47     1     1 

9410 

31  49  58 

9795 

105    0    8 

9996 

61    0  21 

2968 

18  56  18 

9701 

37    8    7 

9427 

68  33  56 

2806 

100  57  53 

9314 

50  48  12 

9477 

27    3    9 

9601 

56  18  21 

3101 

86  56  22 

9368 

64  15  45 

9563 

40  10  38 

9660 

45    9    1 

3707 

73    9  56 

9477 

89  21  51 

9606 

77  25  48 

9667 

53    3  58 

2756 

30  56  30 

2417 

59  47  56 

9638 

76  21   10 

2735 

90  16  23 

3779 

65  39    5 

2865 

44  34  213 

9510 

27  52  52 

9730 

47    0  44 

2881 

63  47  17 

2821 

102  47  26 

2888 

77  55  24 

2873 

57  54  2.3 

2608 

54  59  53 

2603 

40  35  14 

9606 

35    6  35 

3321 

51  50  42 

3186 

115-  0    4 

2983 

89  53  57 

3077 

70  56  47 

9701 

68    4  29 

9681 

xxi^. 


78  48  45 
a5  12  2 

42  53  46 

92  35  38 
48  44  21 
30  13  52 

106  47  57 
62  47  8 
17  19  39 

38  51  3 
m  59  36 
99  12  14 

52  29  58 

28  42  3 
54  50  13 
85  12  2 

65  55  31 

41  48  12 

43  52  21 

71  28  10 
87  43  7 

79  3  12 
54  39  23 

32  39  40 

58  9  53 
74  45  17 

91  51  19 
67  12  9 
46  15  22 

29  28  52 
45  28  I 
62  15  25 

104  19  59 
79  26  10 

59  33  7 
56  38  44 

42  9  32 

33  42  48 
50  24  30 

116  30  26 
91  22  35 

72  33  26 
69  41  34 


P.L. 

of 

Dlff. 


9471 
9668 
9831 


9713 

2919 
9963 
9799 

9431 
9839 
9317 

9486 
9004 
3156 
9380 

3574 
9670 
3822 
9493 
9091 

2661 
9770 
2426 
2663 
2755 

2793 
2879 
2522 
2738 
9921 
2949 

9902 
9987 
9691 
9619 
2819 
3405 
3243 

3005 
3089 
9719 
9689 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

H 

Name  and  Direction 

Noon. 

P.L. 
of 

DP*- 

P.L. 
of 

V|h. 

P.L. 
of 

IXk. 

P.L. 
of 

13 

OI  ^DJ^Ol. 

Diff. 

Diff. 

Diff. 

Diff. 

Mars 

W. 

43  43  35 

8830 

O          1         II 

45  17  24 

8841 

46  50  59 

98S8 

4^  24  19 

9663 

a  PegHsi 

£. 

48  59  13 

3891 

47  34  50 

3343 

46  11  28 

3399 

44  49  10 

3460 

a  Arietis 

E. 

89  48  26 

S709 

88  11  58 

8781 

86  35  46 

8733 

84  59  50 

9746 

14 

Sun 

W. 

118    0  32 

3018 

119  30  23 

3030 

120  59  58 

3043 

122  29  18 

3064 

Venus 

W. 

92  50  58 

3101 

94  19    7 

3113 

95  47     1 

3184 

97  14  41 

3136 

Jupiter 

W. 

74    9  50 

8783 

75  45  59 

8734 

77  21  54 

8744 

78  57  35 

9755 

AiJtaies 

W. 

71  18  25 

8701 

72  55    3 

8711 

74  31  28 

8731 

76    7  40 

8731 

Mars 

W. 

56    7  27 

8918 

57  39  23 

8988 

59  11    6 

8939 

60  42  35 

8960 

a  Arietis 

E. 

77    4  19 

8800 

75  30    3 

8888 

73  56    4 

8835 

72  22  22 

9648 

Aldebaran 

E. 

108  20  11 

U653 

106  42  27 

8663 

105    4  58 

8675 

103  27  44 

9685 

15 

Jupiter 

W. 

86  52  35 

8805 

88  26  56 

8815 

90     1     4 

8835 

91  35    0 

8834 

ADtares 

W. 

84    5  28 

8778 

85  40  25 

8788 

87  15    9 

8797 

88  49  41 

9806 

Mars 

W. 

68  16  45 

3001 

69  46  57 

3010 

71  16  57 

3080 

72  46  45 

3089 

aAqniloe 

W. 

44  41  34 

4155 

45  50  43 

4088 

47    0  56 

4099 

48  12    7 

3975 

a  Arietis 

E. 

64  38  14 

8919 

63    6  19 

8933 

61  34  42 

8948 

60    3  24 

8964 

Aldebarnn 

E. 

95  24  56 

8734 

93  49     1 

8744 

92  13  19 

9753 

90  37  50 

9763  ' 

i 

16 

Jupiter 

W. 

99  21  41 

8880 

100  54  26 

8867 

102  27     1 

8696 

103  59  25 

8905  \ 

Aiituree 

W. 

96  39  24 

8851 

98  12  46 

8859 

99  45  57 

8868 

101  18  57 

9876' 

Mars 

W. 

80  12  53 

3075 

81  41  33 

3083 

&3  10    3 

3008 

84  38  22 

3101 

a  Aquilae 

W. 

54  19  44 

3781 

55  35    6 

3753 

.56  50  57 

3787 

58    7  15 

3706 

aArietis 

E. 

52  32    2 

3051 

51     2  52 

3070 

49  34    6 

3090 

48    5  44 

3111 

Aldebiinui 

E. 

82  43  21 

8806 

81     9     1 

8615 

79  34  52 

9893 

78    0  54 

8631 

17 

Mars 

W. 

91  57  22 

3  J  48 

93  24  41 

3150 

94  51  50 

3158 

96  18  50 

1 
3166  . 

a  Aquiltts 

W. 

64  33  52 

3096 

65  51  58 

3615 

67  10  16 

3606 

68  28  44 

35061 

a  Arietb 

E. 

40  51    2 

3844 

39  25  45 

3376 

38    1     6 

3313 

96  37    9 

3308  1 

Aldebaran 

E. 

70  13  39 

8870 

68  40  42 

8678 

67    7  55 

8885 

65  35  17 

8893! 

18 

a  AquilsB 

W. 

75    2  47 

3576 

76  21  48 

3574 

77  40  51 

3573 

78  59  55 

3573   < 

Fomalhaut 

W. 

40    6  35 

3483 

41  27  18 

3456 

42  48  31 

3434 

44  10    9 

3414  t 

Aldebaran 

E. 

57  54  25 

8987 

56  22  41 

8934 

54  51     5 

9941 

53  19  38 

8947 

Pollux 

E. 

102    3    1 

8958 

100  31  56 

8965 

99    0  59 

9971 

97  30  10 

vsnrt 

19 

a  Aquilie 

W. 

85  35    1 

3583 

86  53  54 

3587 

88  12  42 

3599 

89  31  25 

3596  , 

Fomalhaut 

W. 

51    3  13 

3345 

52  26  33 

3336 

53  50    4 

8387 

55  13  44 

3390 

aPegafii 
Aldebaran 

W. 

38  33  49 

4083 

39  44    8 

4080 

40  55  28 

3964 

42    7  43 

3914 

E. 

45  44  23 

8978 

44  13  43 

8986 

42  43  11 

8900 

41  12  46 

8907 

Pollux 

E. 

89  57  59 

3007 

88  27  55 

3013 

86  57  58 

3018 

85  28    8 

3094 

20 

Fomalhaut 

W. 

62  13  42 

3999 

63  37  55 

3896 

65    2  11 

3904 

66  26  29 

3983 

a  Pegat«i 

W. 

48  20    6 

3731 

49  36  20 

3705 

50  53    2 

3681 

52  10    9 

3060 

Aldebaran 

E. 

33  42  30 

3084 

32  12  47 

3030 

30  43  11 

3035 

29  13  42 

3041 

Pollux 

E. 

78    0  42 

3058 

76  31  33 

3066 

75    2  30 

3061 

73  33  33 

3066 

21 

Fomalhaut 

W. 

73  28  22 

3980 

74  52  46 

3889 

7<i  17  10 

3889 

77  41  34 

3800 

a  Pegasi 

W. 

58  40  50 

3579 

59  59  47 

3566 

61  18  58 

3555 

62  38  21 

3545 

Pollux 

E, 

66  10  18 

3090 

64  41  5(5 

3094 

63  13  39 

3099 

61  45  28 

3103 

Saturn 

E. 

92  34  45 

3077 

91    6    7 

3081 

89  37  34 

3084 

88    9    5 

3087 

Regulus 

E. 

101  54  35 

3054 

100  25  29 

3058 

98  56  28 

3061 

97  27  31 

3064 

Digitized  by 


Google 


XVL 


OCTOBER,    1888. 


179 


OREENWIOH  MEAN  TIME. 

LTTNAS  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

1 
P.L. 

1^ 

Nftine  uid  Direction 
of  Oyect. 

Midnight. 

of 
Diff. 

xv»>- 

of 
Diff. 

XVIIP*. 

of 
Diff. 

XXlh. 

of 
Diff. 

13 

Mars 

W. 

49  57  25 

SS74 

5f30'l7 

9886 

53    2  54 

9807 

54  35  17 

9907 

a  Pegasi 

E. 

43  28    ] 

3596 

42    8    6 

3598 

40  49  29 

3676 

39  32  16 

3703 

n  Arietis 

E. 

83  24  11 

9758 

81  48  48 

9771 

80  13  42 

9783 

78  38  52 

9790 

14 

Serif 

W. 

123  58  24 

aoee 

125  27  15 

3078 

126  55  51 

3090 

128  24  13 

3109 

Veitub 

W. 

98  42    7 

3J48 

100    9  19 

3158 

101  36  18 

3169 

103    3    4 

3181 

Jupiter 

W. 

80  33    2 

S765 

82    8  16 

9775 

83  43  16 

9786 

85  18    2 

9796 

All  tares 

W. 

77  43  39 

9741 

79  19  25 

9750 
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0.979 
0.314 
0.340 

Tues. 
Wed. 
Thur. 

13 
14 
15 

15  16  34.58 
15  20  40.75 
15  24  47.75 

10.340 
10.376 
10.309 

18     9  58.6 
18  25  33.5 

18  40  48.9 

-39.35 
38.54 
37.72 

16 
16 
16 

12.80 
13.02 
13.24 

68.45 
68.57 
68.69 

15  30.10 
15  20.51 
15  10.10 

0.383 
0.418 
0.463 

Frid. 

Sat. 

SUN. 

16 
17 
18 

15  28  55.57 
15  33    4.23 
15  87  13.72 

io.:M4 

10.378 
10.413 

18  55  44.3 

19  10  19.3 
19  24  33.6 

-36.88 
36.03 
35.16 

16 
16 
16 

13.45 
13.66 
13.86 

68.81 
68.93 
69.04 

14  58.86 
14  46.79 
14  33.89 

0.487 
0.691 
0.556 

Mon. 
Tues. 
Wed. 

19 
20 
21 

15  41  24.03 
15  45  35.16 
15  49  47.11 

10.447 
10.481 
10.515 

19  38  27.0 

19  51  59.1 

20  5     9.4 

-34.28 
33.38 
32.46 

16 
16 
16 

14.06 
14.25 
14.44 

69.15 
69.26 
69.37 

14  20.17 
14    5.64 
13  50.29 

OJSM 
0.634 
0.666 

Thur. 
Frid. 
Sat. 

22 
23 
24 

15  53  59.87 

15  58  13.42 

16  2  27.76 

10.548 
10.581 
10.614 

20  17  57.5 
20  30  23.2 
20  42  26.2 

-31.53 
30.59 
29.64 

16 
16 
16 

14.62 
14.80 
14.97 

69.48 
69.59 
69  70 

13  34.14 
13  17.18 
12  59.43 

0.091 
0.734 
0.767 

SUN. 

Mon. 

Tues. 

25 
26 
27 

16    6  42.89 
16  10  58.78 
16  15  15.42 

10.647 
10.678 
10.708 

20  54     6.2 

21  5  22.8 
21   16  15.6 

-28.67 
27.69 
26.70 

16 
16 
16 

15.14 
15.30 
15.46 

69.60 
69.90 
69.99 

12  40.91 
12  21.63 
12     1.60 

0.780 
0.890 
0.860 

Wed. 
Thur. 
Frid. 

28 
29 
30 

16  19  32.79 
16  23  50.87 
16  28    9.63 

10.738 
10.767 
10.795 

21  26  44.3 
21  36  48.6 
21  46  28.3 

-25.69 
24.67 
23.63 

16 
16 
16 

15.62 
15.78 
15.93 

70.09 
70.18 
70.27 

11  40.85 
11  19.39 
10  57.25 

OJ80 
0.909 
0.937 

Sat 

31 

16  32  29.06 

10.823 

S.21  55  43.0 

-22.68 

16 

16.08 

70.36 

10  34.44 

0.964 

KoTB.— The  mean  Urn.  of  Mmldiametor  ] 
The  alcn  —  praflxed  to  the  hour 

;>aMing  may  be  foond  by  sub 
ly  ohange  of  deoUoAdon  indie 

tnwttng  O*.!* 
*tM  that  aoatl 

from  the  sideraal  tim.. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN^S 

i 

1 

1 

1 

1 
.  1 

1 

1 

1 

Time, 

to  be 

Added  to 

Mean  Time. 

Difll  for 
1  Hoar. 

Sideraal 

Time, 

or 

Right  Aeoeution 

of 

Mean  8an. 

Apparent 
Bight  Aaoenelon. 

DIftfor 
1  Hoar. 

▲ppwent 
DeoHnfttioii. 

Diitlbr 
1  Hour. 

Thur. 

Frid. 

Sat. 

1 

2 
3 

h     m       s 

14  28  28.13 
14  32  24.34 
14  36  21.37 

9.859 
9.893 

S.  14  40  12!9 

14  59  10.8 

15  17  54.1 

-47.71 
47.11 
46.49 

16  2a44 
16  20.78 
16  20.30 

0.031 
0.003 
0.037 

h     m       s 

14  44  48.56 
14  48  45.12 
14  52  41.67 

SUN. 

Mod. 

Tues. 

4 
5 

6 

14  40  19.22 
14  44  17.90 
14  48  17.41 

9.928 
9.969 
9.997 

15  36  22.3 

15  54  35.0 

16  12  31.8 

-46.85 
45.20 
44.53 

16  19.00 
16  16.88 
16  13.93 

0.072 
0.106 
0.141 

14  56  38.28 

15  0  34.78 
15    4  31.34 

Wed. 
Thur. 
Frid. 

1 

14  52  17.75 

14  56  18.92 

15  0  20.92 

10.031 
10.066 
10.100 

16  30  12.3 

16  47  36.0 

17  4  42.6 

-43.83 
43.13 
42.41 

16  10.14 
16     5.53 
16    0.09 

0.175 
0.210 
0.244 

15    8  27.89 
15  12  24.45  ; 
15  16  21.00 

Sat. 

SUN. 

Mon. 

10 
11 
12 

15    4  23.74 
15    8  27.40 
15  12  31.89 

I0.K15 
10.170 
10.205 

17  21  31.6 
17  38    2.6 
17  54  15.1 

-41.67 
40.91 
40.13 

15  53.82 
15  46.71 
15  38.77 

0.279 
0.314 
0.349 

15  20  17.56 
15  24  14.11 
15  28  10.67 

Tues.    13 
Wed.    14 
Thur.  \  15 

15   16  37.22 
15  20  43.37 
15  24  50.35 

10.239 
10.274 
10.308 

18  10    8.8 
18  25  43.4 
18  40  58.4 

-39.34 
38.53 
37.71 

15  30.00 
15  20.41 
15    9.99 

0.383 
0.418 
0.452 

15  32     7.22  , 
15  36    3.78  1 
15  40    0.33 

Frid.     16 

Sat.       17 

;  SUN. '  18 

15  28  58.15 
15  33    6.78 
15  37  16.24 

10.343 
10.377 
10.412 

18  55  53.5 

19  10  28.2 
19  24  42.2 

-36.87 
36.02 
35.15 

14  58.74 
14  46.66 
14  33.76 

0.487 
0.521 
0.55<) 

15  43  56.89 
15  47  53.44  i 
15  51  50.00  ' 

'  Mon.     19 

Tues.    20 

'  Wed.  •  21 

15  41  26.52 
15  45  37.62 
15  49  49.53 

10.446 
10.480 
10.514 

19  38  35.2 

19  52    6.9 

20  5  16.8 

-34.27 
.33.37 
32.45 

14  20.03 
14    5.49 
13  50.14 

0.590 
0.624 
0.658 

15  55  46.55  . 

15  59  43.11  ' 

16  3  39.66  ' 

Thur.   22 
Frid.     23 

Sat.      24 

1 

15  54     2.25 

15  58  15.76 

16  2  30.06 

10.547 
10.580 
10.613 

20  18    4.6 
20  30  30.0 
20  42  32.7 

-31.52 
30.58 
29.63 

13  33.98 
13  17.02 
12  59.27 

0.691 
0.724 
0.757 

16    7  36.22 
16  11  32.78 
16  15  29.34 

SUN.   25 
Mon.     26 

Tues.    27 

16     6  45.14 
16  11     0.98 
16  15  17.57 

10.645 
10.676 
10.706 

20  54  12.3 

21  5  28.5 
21    16  20.9 

-28.66 
27.68 
26.69 

12  40.75 
12  21.47 
12     1.44 

0.789 
0.820 
0.850 

16  19  25.89 
16  23  22.45 
16  27  19.01 

Wed.  '  28 
Thur. '  29 
Frid.     30 

16  19  34.88 
16  23  52.90 
16  28  11.60 

10.736 
10.765 
10.793 

21  26  49.3 
21  36  53.3 
21  46  32.6 

-25.68 
24.66 
23.62 

11  40.69 
11   19.23 
10  57.08 

0.880 
0.909 
0.937 

16  31   15.57 
16  35  12.12 
16  39     8.68 

Sat.     !  31 

16  32  30.97 

10.820 

S.  21  55  47.0 

-22.57 

10  34.27 

0.964 

16  43     5.24 

i   XonL— The 

The 

1                Met 

rign  —  prefixed  to  the  hourly 
nereaafaig. 

lay  be  aMumed  the  same  as  thj 

ftt  for  apparent  i 
thataonthdeol 

Loon. 
Inatione 

Di£  for  1  boor, 
+  9«.8565.       ' 
(Table  m.) 
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AT  GREENWICH  MEAN  NOON. 

J 

i 

THE  SUN'S 

1 
1 

• 

O 

1 

TRUE  LONGITUDE. 

Difll  for 
IHoor. 

Lofarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diltfor 
IHonr. 

Mea&TiMe 

of 

mdeMlNoott. 

X 

V 

1 

2 
3 

306 
307 
308 

219''  3l'  3l!l 

220  31  40.3 

221  31  51.4 

81     6?2 
81  15.3 
81  26.3 

I60!34 
150.42 
150.49 

+  0.60 
0.62 
0.60 

9.9964159 
9.9963065 
9.9961975 

-45.7 
45.5 
45.3 

h      m       s 
9  13  40.48 
9     9  44.57 
9     5  48.66 

4 
5 
6 

309 
310 
311 

222  32     4.4 

223  32  19.2 

224  32  35.7 

31  89.2 
81  53.9 

32  10.2 

150..56 
150.63 
150.71 

+  0.57 
0.50 
0.40 

9.9960890 
9.9959810 
9.9958736 

-45.1 
44.9 
44.6 

9     1  52.75 
8  57  56.84 
8  54    0.93 

7 

1     8 

9 

312 
313 
314 

225  32  53.8 

226  33   13.4 

227  33  34.6 

32  28.2 

32  47.7 

33  8.8 

150.78 
150.85 
150.91 

+  0.29 

0.17 

+  0.04 

9.9957668 
9.9956608 
9.9955558 

•44.3 
44.0 
43.6 

8  50     5.03 
8  46     9.12 
8  42  18.21 

1  10 

315 
316 
317 

228  33  57.2 

229  34  21.1 

230  34  46.3 

33  31.2 

33  54.9 

34  20.0 

150.97 
151.03 
151.08 

-0.10 
0.22 
0.82 

9.9954519 
9.9953491 
9.9952477 

-43.1 
42.5 
41.9 

8  88  17.30 
8  34  21.39 
8  30  25.48 

13 
14 
15 

316 
319 
320 

231  35  12.9 

232  35  40.9 

233  36  10.3 

34  46.5 

35  14.4 
35  43.6 

151.14 
151.19 
151.25 

-0.41 
0.47 
0.50 

9.9951479 
9.9950498 
9.9949536 

-41.2 

40.5 
39.7 

8  26  29.57 
8  22  33.66 
8  18  37.75 

16 
17 
18 

321 
322 
323 

234  36  41.0 

235  37  13.1 

236  37  46.7 

36  14.1 

36  46.1 

37  19.5 

151.31 
151.37 
151.42 

-  0.50 
0.47 
0.41 

9.9948593 
9.9947672 
9.9946772 

-38.8 
37.9 
37.0 

8  14  41.84 
8  10  45.93 
8    6  50.02 

19 
20 

21 

324 
325 
326 

237  38  21.7 

238  38  58.2 

239  39  36.2 

37  54.4 

38  30.7 

39  8.5 

151.48 
151.55 
1.51.61 

-0.33 

0.23 

-0.11 

9.9945893 
9.9945037 
9.9944202 

-36.1 
35.2 
34.3 

8    2  54.11  j 
7  58  58.20 
7  55    2.29 

22 
23 
24 

327 
328 
329 

240  40  15.8 

241  40  57.0 

242  41  39.8 

39  48.0 

40  29.1 

41  11.7 

151.68 
151.75 
151.82 

+  0.02 
0.16 
0.29 

9.9943390 
9.9942599 
9.9941828 

-33.4 
32.5 
31.7 

7  51     6.38 
7  47  10.47 
7  43  14.56 

25 
26 
27 

330 
331 
332 

243  42  24.2 

244  43  10.2 

245  43  57.8 

41  55.9 

42  41.7 

43  29.2 

151.89 
151.95 
152.02 

+  0.41 
0.51 
0.59 

9.9941077 
9.9940345 
9.9939630 

-30.9 
.30.2 
29.5 

7  39   18.65  1 
7  85  22.74  ' 
7  81  26.82 

28 
29 
30 

333 
334 
335 

246  44  46.9 

247  45  37.4 

248  46  29.3 

44  18.2 

45  8.5 

46  0.2 

152.08 
152.14 
152.19 

+  0.64 
0.66 
0.65 

9.9938932 
9.9938249 
9.9937580 

-28.8 
28.2 
27.6 

7  27  30.91 
7  23  35.00 
7  19  39.09 

31 

336 

249  47  22.6 

46  53.3 

152.24 

+  0.61 

9.9936925 

-27.0 

7  15  48.18 

1  yon 

1 
t 

B.— The 
the 

numbers  in  onlumn 
mean  equinox  of  Ja 

X  correBpond 
nnory  O'.O. 

to  the  in 

le  equinox  of  the  date;  in  oolni 

nnV.to 

Diit:  flyr  1  Hour. 
— 9>.8896. 
fEMitolL) 
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GREENWICH  MEAN  TIME. 

i 

THi:  MOON'S 

1 

SXMIDIAUBIBB. 

HOBIZONTAI. 

PABALLAX. 

UPPER  TRANSIT. 

AGS. 

Koon. 

lUdntght 

Noon. 

Diff.  for 
1  Honr. 

Midnight. 

Diff.  for 
1  Hour. 

MeridiftD  of 
Oreenwioh. 

DifH  for 
1  Hoar. 

Noon. 

1 
2 
3 

/            // 

16  20.1 
16  32.6 
16  41.0 

16  26'!8 
16  37.4 
16  43.4 

59  5d!5 

60  36.1 

61  7.2 

+8 J  2 
1.63 
0.92 

60'  li's 

60  53.8 

61  15.9 

+1.90 

1.30 

+0.52 

h      in 

22  26.8 

23  21.1 
6 

2.22 
2.31 

d 
26.9 
27.9 
28.9 

4 
5 
6 

16  44.4 
16  42.4 
16  35.4 

16  44  1 
16  39.5 
16  30.3 

61  19.7 
61  12.2 
60  46.4 

+0.10 

-0.71 

1.40 

61  18.4 
61     1.4 
60  27.8 

-0.31 
1.08 
1.68 

0  17.9 

1  17.2 

2  18.3 

2.42 
2.52 
2.57 

0.5 
1.5 
2.5 

7 
8 
9 

16  24.4 
16  11.0 
15  56.5 

16  17.9 
16    3.8 
15  49.3 

60    6.2 
59  17.0 
58  23.8 

-1.89 
2.16 
2.23 

59  42.4 
58  50.6 
57  57.2 

-2.05 
2.22 
2.19 

8  19.9 

4  20.0 

5  17.1 

2.55 
2.45 
2.30 

3.5 
4.5 
5.5 

10 
11 
12 

15  42.2 
15  29.0 
15  17.3 

15  35.4 
15  22.9 
15  12.1 

57  31.3 
56  42.6 
55  59.7 

-2.12 
1.91 
1.65 

57     6.3 
56  20.4 
55  40.7 

-2.03 
1.79 
1.51 

6  10.5 

7  0.1 
7  46.7 

2.14 
2.00 
1.88 

6.5 
7.5 

8.5 

13 
14 
15 

15    7.5 
14  59.5 
14  53.3 

15     3.2 
14  56.2 
14  50.8 

55  23.5 
54  54.2 
54  31.4 

-1.36 
1.08 
0.82 

55    8.0 
54  42.0 
54  22.3 

-1.22 
0.95 
0.70 

8  30.8 

9  13.6 
9  55.7 

1.80 
1.76 
1.75 

9.5 
10.5 
11.5 

16 
17 
18 

14  48.7 
14  45.7 
14  44.1 

14  47,0 
14  44.7 
14  43.8 

54  14.7 
54    3.6 
53  57.7 

-0.58 

0.35 

-0.14 

54     8.5 
54     0.0 
53  56.6 

-0.46 

0.25 

-0.04 

10  38.0 

11  21.1 

12  5.5 

1.78 
1.82 
1.88 

12.5 
13.5 
14.5 

19 
20 
21 

14  43.8 
14  45.0 
14  47.8 

14  44.2 
14  46.2 
14  49.8 

53  56.8 

54  1.2 
54  11.3 

+0.07 
0.30 
0.55 

53  58.3 

54  5.5 

54  18.7 

+0.18 
0.42 
0.69 

12  51.5 

13  39.1 

14  27.9 

1.95 
2.01 
2.05 

15.5 
16.5 
17.5 

22 
23 
24 

14  52.3 

14  58.7 

15  7.1 

14  55.2 

15  2.6 
15  12.1 

54  27.8 

54  51.2 

55  22,2 

+0.83 
1.13 
1.45 

54  38.6 

55  5.7 
55  40.6 

+0.98 
1.29 
1.61 

15  17.4 

16  7.0 
16  56.5 

2.07 
2.07 
2.05 

18.5 
19.5 
20.5 

25 
26 
27 

15  17.6 
15  30.2 
15  44.4 

15  23.7 
15  37.1 
15  51.9 

56    0.9 

56  46.9 

57  39.1 

+1.77 
2.06 
2.26 

56  23.0 

57  12.4 

58  6.7 

41.92 
2.18 
2.32 

17  45.4 

18  34.0 

19  22.9 

2.03 
2.03 
2.05 

21.5  1 

22.5 

23.5 

28 
29 
30 

15  59.5 

16  14.6 
16  28.3 

16    7.2 
16  21,7 
16  34.1 

58  34.8 

59  30.2 

60  20.3 

+2.34 
2.23 
1.89 

59    2.8 

59  56.2 

60  41.6 

+2.31 
2.09 
1.C3 

20  12.6 

21  4.1 

21  58.4 

2.10 
2.20 
2.33 

24.5 
25.5 
26.5 

31 

16  38.9 

16  42.6 

60  59.3 

+1.31 

61  13.0 

+0.95 

22  55.9 

2.47 

27.5 
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QBBENWIOH  MEAN  TIME. 

THE  MOOITS  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  A<HWff»T*on- 

Diftfor 
1  Minute. 

DMUnation. 

Diftfor 
IMlnute. 

Hoar. 

RiffhtAaoeiMion. 

DlfElfor 
IMiDute. 

I>eeliiiatloii. 

DHL  for 
ilfluite. 

1 

TH 

ITRSDi 

iY  1. 

SATUKDAY  3. 

1 

0 

h     m      • 
12  24  16.17 

B 

9JH53 

N.  5  31' 2813 

u 
13.377 

0 

h    m      8 
14  15  12.99 

8 

9.3998 

S.  8  19  32.1 

13.180 

I 

12  26  30.95 

9.M74 

2  18    4.7 

13.408 

1 

14  17  36.67 

9.3967 

8  32  37.9 

isuns 

2 

12  28  45.86 

8.M96 

2    4  39.3 

13.437 

2 

14  20     0.59 

9.4007 

8  45  40.8 

13JW 

3 

12  31    0.90 

8.SS17 

1  51  12.2 

13.466 

3 

14  22  24.75 

9.4047 

8  58  40.7 

18.979 

4 

12  33  16.07 

9.S539 

1  37  43.4 

13.483 

4 

14  24  49.15 

8.4087 

9  11  37.5 
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0.21 
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4.5.9<) 

3.398^ 
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34.37 

2.4087 
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20  59.0 
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43 
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13.388 
13.403 
13.413 
13.434 
13.4.')4 
13.442 
13.449 
13.454 
13.458 
13.461 
13.462 
13.463 
13.460 
13.457 
13.453 
13.447 
13.438 
]3.4£8 
13.418 
13.407 
13.393 
13.377 
13.360 


13.349 
13.331 
13.399 
13.376 
13.250 
13223 
13.195 
13.165 
13.133 
13.099 
13.063 
13.037 
13.988 
12.947 
12.905 
12.861 
12.815 
12.767 
12.718 
12.667 
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12.443 
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RiglitAacension. 


Diff  for 
1  Minute. 
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Diff.  for 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Xnine  and  Direction 

Noon. 

P.L. 
of 

Iflh 

P.L. 
of 

Vlh. 

P.  L. 

of- 

IX^- 

P.  L. 

of 

of  Object. 

Diff. 

74  17  30 

Diff. 
2203 

Dlff 

Diff. 

, 

Pollux 

W. 

72  29  3i' 

m9 

76    5  53 

2187 

77  54  40 

9171   ' 

Reguliis 

W. 

86  29  3^^ 

9195 

38  18    7 

2178 

40    7    8 

2162 

41  56  33 

9M7 

Son 

E. 

35  13  53 

2545 

33  33  43 

2533 

31  53  15 

2521 

30  12  31 

9519 

5 

Sun 

W. 

21  40  41 

2398 

23  24   19 

2391 

25    8    6 

2388 

26  51  58 

2387 

Fomnlhniit 

E. 

88  57  13 

2210 

87     9     1 

2218 

85  21     0 

2227 

83  a3  U 

2236 

a  Pegnsi 

E. 

104  4Z  11 

2401 

102  58  38 

2401 

101   15    5 

S403 

99  31  35 

9407 

0 

Sun 

W. 

35  30  3H 

2412 

37  13  57 

2420 

38  57    3 

Q430 

40  39  55 

9441 

Fomalhniit 

E. 

74  38  14 

ajoo 

72  52  14 

2316 

71     6  38 

2333 

69  21  27 

9359 

a  Pegasi 

E. 

90  5()    3 

2446 

89  13  34 

2458 

87  31  22 

2471 

85  49  26 

9486 

7 

Sun 

W. 

49    9  58 

2507 

50  51     1 

2529 

52  31  44 

2538 

54  12    5 

2553   • 

Jupiter 

W. 

24  21  43 

2268 

26    8  29 

2279 

27  54  59 

2291 

29  41    11 

2304   ! 

Vencs 

W. 

18  37  22 

2672 

20  14  :}9 

2672 

21  51  57 

2675 

23  29  1 1 

9681    , 

Fomnlhnut 

E. 

60  42  50 

2463 

59    0  45 

9490 

57  19  18 

2518 

55  38  30 

9548 

a  Pegasi 

E. 

77  25  38 

2576 

75  46  10 

2598 

74     7  12 

2621 

72  28  45 

9646 

8 

Sun 

W. 

62  28  13 

2638 

64     6  17 

2655 

65  43  57 

2673 

67  21   13 

9090 

Jupiter 

W. 

38  27    4 

2380 

40  11     8 

2396 

41  54  49 

2412 

43  38    7 

9498 

Venus 

W. 

31  32  25 

2738 

33    8  14 

2753 

34  43  44 

2769 

36  18  53 

9784 

Fomalhnut 

E. 

47  25  32 

2725 

45  49  26 

2769 

44  14  18 

2816* 

42  40  11 

9866  , 

a  Pegasi 

E. 

64  25  13 

2786 

()2  50  27 

2818 

61   16  23 

2852 

59  43    3 

1 
9888 

9 

Sun 

W. 

75  21  35 

2781 

76  56  28 

2799 

78  30  57 

2818 

80-   5    2 

9836  : 
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W. 

52    8  43 

2512 

53  49  39 

2530 

55  30  1 1 

S546 

57  10  20 

9563  ! 
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W. 
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2868 

45  42  22 

2885 

47  15    0 

2902 

48  47  16 

2$>20  - 
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W. 

20  11  29 

2714 

21  47  50 

2728 

23  23  5,3 
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24  59  i\8 

2756 
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E. 
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3196 

33  41   17 

3285 

32  16  48 

3386 

30  54  15 

3498 

a  Pegnsi 
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E. 

52    8  41 

3101 

50  40  33 
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3964 
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10 
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2924 
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W. 
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Venus 

W. 
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W. 
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W. 
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LUNAR  DISTANCES. 
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Diir. 
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Diff. 
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W. 
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9156 

Sf  33  25 

8;?  23'  20 
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9115 
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W. 

4.)  40  2! 

2IU12 

45  30  32 

2117 
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49  18     1 
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Suw 

E. 
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2503 
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2497 

25    9    7 

2494 

23  27  45 
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5 

Sun 

W. 

28  35  52 

2388 

30  19  44 

2391 

32    3  31 

2397 

33  47  10 

9404 
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E. 

81  45  38 

2246 

79  58  19 

2258 

78  11    18 

2271 

70  24  30 

9965! 

aPegnsi 

E. 

1)7  48  10 

2-112 

JU)    4  52 

2419 

94  21  44 

2426 

92  38  47 

9436 

6 

Sun 

W. 

42  22  31 

24.W 

44     4  50 

2465 

-45  40  52 

9479 

47  28  35 

9493 

Foinalhnut 

E. 

C7  3(>  43 

2372 

()5  52  28 

2393 

01     8  4J 

2415 

02  25  30 

94.38 

a  Pegatii 

E. 

84     7  55 

2502 

82  20  44 

2518 

80  45  50 

2537 

79    5  34 

9556, 

7 

Suit 

W. 

55  52    4 

2569 

57  31  41 

2586 

59  10  55 

2803 

00  49  40 

1 
9621  1 

Jupiter 

W. 

31  27    4 

2318 

33  12  37 

2333 

34  57  48 

2348 

30  42  37 

9364  1 

Venus 

W. 

25    (J  17 

2689 

20  43  12 

S699 

28  19  53 

2711 

^9  50  18 

27*25  1 

Fomalhniit 

E. 

53  58  23 

2.-.79 

5>  18  59 

2612 

50  40  21 

2648 

49    2  31 

2686  1 

a  Pcgasi 

E. 

70  50  51 

2670 

09  13  31 

2697 

07  30  47 

2725 

00    0  40 

9755 

8 

Sun 

W. 

08  58    0 

2708 

70  34  35 

2727 

72  10  39 

2745 

73  40  19 

9763 

Jupiter 

\V. 

45  21     2 

244.'> 

47    3  33 

2462 

48  45  40 

2479 

50  27  23 

9405 

Venus 

W. 

37  ^\  42 

2800 

39  'J8  10 

2817 

41     2  10 

2834 

42  30    0 

9851 
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E. 

41     7     8 

2920 

39  35  15 

2980 
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3045 
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E. 
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2927 
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9966 
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3009 

5:3  37  47 

3054 

1 

9 
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W. 

81  38  43 

2854 
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2871 

84  44  57 

2689 

80  17  30 

1 
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W. 
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2580 

00  29  29 

2596 
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2612 

03  47    7 
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Venus 

W. 

50  1!)    J) 

2938 

51  50  40 

2954 

53  21  50 

9972 

54  52  38 

2989, 

Mars 

W. 

20  35    3 

2772 

28  10    8 

2787 

29  44  53 

2803 

31   19  17 

2819  1 

Fomalhaiit 

E. 

29  33  4J) 

3627 

28  15  44 

:)776 

27    0  17 

3948 

25  47  40 

4149; 

a  Pegasi 
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E. 

40  22  30 

3325 

44  58  48 

3393 

43  30  23 

3465 

42  15  20 

3544 

E. 
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2652 

85    4  45 

2669 
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2686 

81  50  24 

2704 
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W. 

93  54  40 

2992 

95  25    9 
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90  55  12 

3024 

98  24  55 

3039 
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W. 

71  54  47 

1708 

73  31    10 

2724 

75    7  24 

2739 

70  43  12 

2753 
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W. 
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3073 

03  50    3 

30y9 

05  18  20 

3105 

(50  40  30 

3121  , 

Mars 

VV. 
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2897 

40  38  32 

2912 

42  10  35 

2928 

43  42  18 

2943 

a  Arieiis 

E. 

73  51  23 

2793 

72  10  40 

2811 

70  42  32 

Q8;.'9 

()9    8  42 

2847 

Aldebaran 

E. 

104  55  28 

2632 

103  17  10 

2647 

101  39  25 

2662 

100     1  54 

2676 

1 

11 

Sun 

W. 

105  48  45 

3II5 

107   10  30 

3129 

108  44  10 

3143 

no  11  27 

3157 

Jupiter 

W. 

84  37  31 

2824 

80  11  28 

2837 

87  45    8 

2849 

69  18  32 

2862  1 

Venus 

W. 

74    2    9 

3195 

75  28  24 

3-209 

70  54  22 

3223 

78  20    4 

3336 

Mars 

VV. 

51   10  17 

3014 

52  40  13 

30-27 

54   15  52 

3C41 

55  45  14 
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aAqiiilfe 

W. 
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4030 

18  31  55 

3979 
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39.35 
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2941 
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IQ 

Sun 

W. 
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W. 
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2920 

!)8  33  31 

2931 

100    5  11 

2942 

101  JO  37 

2952' 
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W. 

85  24  44 

3299 

80  48  57 

3311 

88   12  .50 

33-22 

89  30  42 

3332 
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W. 

03    8  13 

3114 

01  30    0 

3125 

00    3  45 

3136 

07  31   11 

3146 
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LUNAR  DISTANCES. 

1-2 

Name  and  Direction 
of  ObJ'^ct. 

Noou. 

P.L. 

of 
Diff. 

njb. 

P.L. 

of 

DiflF. 

Vlh. 

P.L. 

of 
DIff. 

Kh. 

P.L. 
of 

Diff. 

OS  Arietis 

E. 

55  22    7 

3091 

53  52  20 

3049 

52  22  59 

3063 

50  54    4 

3068 

Aldebnnin 

E. 

85  38    2 

3795 

84     3  28 

2807 

62  29    9 

3818 

80  55    5 

9899 

i 

Sun 

VV. 

123    5  31 

3-367 

124  30  21 

3277 

125  54  59 

3388 

127  19  25 

3398 

VEWirs 

W. 

91     0  Hi 

:«43 

92  23  38 

3.T53 

93  4(;  48 

3364 

95    9  46 

3373 

I 

Mars 

VV. 

(?8  58  -^5 

3J56 

70  25  V7 

3166 

71  52  17 

3176 

73  18  55 

3186 

i 

Of  Af|uilaj 

W. 

G2  11   12 

3688 

03  31    12 

3676 

04  48  25 

3C65 

60    5  49 

36.M5 

a  Arietis 

E. 

43  3(5  43 

3914 

42  10  50 

3243 

40  45  32 

3375 

:yj  20  51 

3309 

Aldebnnin 

E. 

73     8  12 

28b0 

71  35  28 

2890 

70    2  50 

3900 

68  30  37 

3909 

14 

VEMJ8 

W. 

102     1  58 

3417 

103  23  55 

3425 

104  45  43 

3439 

106    7  23 

3440 

Mars 

VV. 

80  29  25 

3237 

81  55    2 

3235 

83  20  30 

3343 

84  45  49 

3349 

. 

ot  Aqiiiiffi 

VV. 

72  34  54 

:i6-26 

73  53    0 

3623 

75  11   10 

3630 

70  29  23 

3619 

Fom  Ihijut 

VV. 

37  28  1« 

3:)64 

38  47  30 

3531 

40    7  20 

3503 

41  27  42 

3477 

Aldebunui 

E. 

00  51  41 

3949 

59  20  24 

2956 

57  49  10 

3963 

56  18  16 

8969 

15 

Mars 

VV. 

91  50  27 

3381 

(»3  15     1 

3286 

94  39  29 

3291 

96    3  51 

3396 

crAqiiila 

VV. 

83    0  37 

3621 

84   18  49 

.T633 

85  37     0 

3634 

86  55    8 

3627 

Fomolhnut 

W. 

48  15  :i2 

3389 

49  38     1 

3377 

51     0  44 

3366 

52  23  39 

3357 

J 

a  Pegasi 

VV. 

30  21   10 

4287 

37  28  15 

4205 

38  Sii  30 

4134 

39  40    5 

4070 

. 

Aldcbariiii 

E. 

48  45  18 

3000 

47  15     5 

3005 

45  44  58 

3010 

44  14  58 

3015 

Pollux 

E. 

92  58  42 

3026 

91  29     1 

3031 

89  59  27 

3036 

88  29  59 

3041 

'  10 

Fomolhaiit 

VV. 

50  20  38 

3323 

00  44  23 

3318 

02    8  14 

3313 

0.3  32  1 1 

3308 

1 

a  Pejfiisi 

VV. 

45  47  21 

3833 

47     1  50 

3798 

48  16  54 

3767 

49  32  31 

3738 

Aldel>:iruji 

E. 

3(j  40  2() 

3038 

35  17    0 

3043 

33  47  40 

3046 

32  18  24 

3050 

Pollux 

E. 

81     4     3 

3062 

79  35    7 

3066 

78    0  10 

3070 

76  37  30 

3073 

Saturn 

E. 

108  51  45 

3043 

107  22  24 

3046 

105  53    8 

3049 

104  23  56 

306fi 

17 

Fomuihaiit 

\V. 

70  :V2  54 

3290 

71  57  11 

3393 

73  21  31 

3393 

74  45  52 

3390 

tt  Pegnsi 

VV. 

55  57  18 

3629 

57  15  21 

3612 

58  3:^  42 

3597 

59  52  20 

35€3 

Pollux 

E. 

09  14  40 

3090 

07  40  18 

.3092 

()0  17  59 

3095 

64  49  43 

3098 

Saturn 

E. 

90  56  47 

3065 

95  29  55 

3067 

94     1     5 

3069 

92  32  17 

3071 

Regulus 

E. 

105    0  2(i 

3059 

103  31  20 

3061 

102    2  29 

3063 

100  a3  34 

3063 

1  18 

Foinalhaut 

VV. 

81  48     1 

328o 

83  12  30 

3285 

84  3(>  59 

3284 

86     1  29 

3384 

! 

a  Pegasi 

VV. 

()0  28  55 

3528 

07  48  4S 

3519 

()9    8  51 

3511 

70  2<)    3 

3504 

Pollux 

E. 

57  29  14 

3111 

50     1    18 

3113 

54  33  24 

3115 

53    5  33 

3118 

Sati;rn 

E. 

R.l     8  48 

3077 

83  40  10 

3076 

82  11  34 

3079 

80  42  59 

3079 

Kt'guhiK 

E. 

93     9  29 

3072 

91  40  45 

3073 

90  12    2 

3073 

88  43  19 

3073 

19 

Fomalhnut 

W. 

93     3  59 

3r285 

94  *1S  28 

saa-j 

95  52  57  , 

3386 

97  17  25 

»286 

ft  Pegasi 

VV. 

77   11  53 

3474 

78  32  40 

.3471 

79  5.3  43 

3466 

81    14  45 

3463 

a  Arieti.s 

VV. 

33  38  10 

3578 

34  57     8 

3542 

30  10  4(» 

3.'^»09 

37  37     0 

3480 

Pollux 

E. 

45  47     3 

3131 

41   19  31 

3i:kj 

42  52    2 

3136 

41  24  30 

3139 

Saturn 

E. 

73  20    7 

3079 

71  51  32 

3079 

70  22  57 

3078 

6S  54  21 

3078 

Regulus 

E. 

81    19  55 

3074 

79  51    14 

3074 

78  22  33 

3073 

70  5.3  51 

3073 

20 

a  Ariel  is 

VV. 

44  25  24 

.•^370 

45  4S   15 

n:c2 

47  11  20 

3:W7 

48  34  55 

3323 

Pollux 

E. 

34     8  37 

31C3 

32  41  43 

3169 

31    14  57 

3177 

29  48  20 

3165 

Saturn 

E. 

01  31     4 

3071 

(iO    2  19 

3069 

58  33  32 

3067 

57    4  42 

3065 

1 

Regulus 

E. 

09  30    0 

3067 

08     1   10 

3065 

00  32  24 

3064 

05    3  30 

3069  { 
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r.L. 

P.L. 

P.L. 

Nameaud  Directiou 

Midnight. 

of 

XVI'. 

of 

xvmi» 

of 

xxit. 

of 

.l5 

of  Object. 

Diff. 

Dlff. 

Dlflf. 

Dlff. 

12 

a  Arietis 

E. 

4!)  25  37 

3109 

47\57'38 

3133 

A{\  30    9 

3158 

45    3  10 

3185   ' 

Aldebtirau 

i 

E. 

79  21   15 

3840 

77  A7  39 

2851 

76  14  17 

0861 

74  41     8 

2871    1 

13 

Sun 

W. 

1-28  43  39 

3308 

130    7  41 

3318 

131  31  32 

3307 

i:32  55  12 

3336   j 

Ve.nus 

W. 

96  32  33 

3382 

97  55  10 

3390 

99  17  36 

3400 

100  ;3J)  52 

3409   ! 

Mars 

VV. 

74  45  21 

3194 

76  Jl  37 

3003 

77  37  43 

3011 

79    3  39 

3000 

a  Aqnilfe 

W. 

67  23  23 

3648 

68  41     6 

3641 

69  58  5() 

36:» 

71    16  52 

3630 

a  Arietis 

K, 

37  56  50 

3346 

36  33  3-2 

3387 

35  11     1 

3431 

33  49  20 

3481 

Aldebnran 

E. 

66  58  29 

2917 

()5  26  32 

0905 

63  54  45 

0933 

62  23    8 

0941    1 

14     Venus 

W. 

107  28  54 

3447 

108  50  J7 

3454 

110  11  32 

3461 

1 1 1  32  40 

3467 

Mars 

W. 

86  II     0 

3356 

87  36    3 

3063 

89    0  58 

3069 

90  25  46 

3275 

a  AqiiiJHi 

W. 

77  47  37 

3618 

79    5  52 

3617 

80  24     8 

361U 

81  42  23 

3619 

Fotnalhaiit 

W. 

42  48  32 

3455 

44     9  46 

3436 

45  31  22 

3418 

46  53  18 

3400    1 

,  Aldelmraii 

E. 

54  47  24 

0976 

5.3   16  41 

0980 

51  46    6 

9988 

50  15  38 

2994    : 

15 

Mars 

\V. 

97  28    7 

3300 

98  5i  18 

3306 

100  16  23 

3311 

101  40  22 

3315 

a  Aqiiilte 

VV. 

88  13  13 

3631 

89  3!    14 

36^)5 

90  49  10 

3640 

92    7     1 

3646 

Foinulhaut 

W. 

53  46  45 

3348 

55  10     1 

3340 

56  ;J3  26 

3333 

57  56  59 

3398 

a  Pe^nsi 

W. 

40  5(>  36 

4019 

42    8    4 

*  3959 

43  20  24 

3913 

44  33  31 

3870 

AKIebaran 

E. 

42  45    4 

3000 

41   15  16 

3005 

39  45  31 

3009 

38  15  57 

3034 

Pollux 

E. 

87    0  37 

3046 

85  31  21 

3050 

84    2  10 

3054 

82  :«    4 

3058 

1 

16 

Fomalliaiit 

W. 

64  56  13 

3306 

m  20  18 

3300 

67  44  27 

:»oo 

69    8  39 

3997    1 

a  Pegasi 

W. 

50  48  38 

3711 

52     5   13 

3688 

53  22  13 

3667 

54  39  35 

3648 

Ald.'baran 

E. 

30  49  J 3 

3054 

29  20    7 

3057 

27  51     5 

3061 

26  22    8 

3065 

1 

Pollux 

E. 

75    8  48 

3077 

73  40  10 

3080 

72  II  36 

3083 

70  43    6 

3087 

1 

Saturn 

E. 

102  54  47 

3055 

101  25  42 

30.'»7 

99  56  40 

3060 

98  27  42 

3063    ; 

17 

Fomulhaiit 

W. 

76  10  15 

3088 

77  34  40 

3088 

78  59    (> 

3287 

80  23  33 

3066 

a  Pegasi 

W. 

61   11    13 

3570 

iVl  30  20 

3.558 

63  49  40 

3547 

65    9  12 

3537    , 

Pollux 

E. 

63  21  31 

3101 

(il  53  22 

3103 

(;0  25  16 

3105 

58  57  13 

3109 

1 

Saturn 

E. 

91     3  32 

3073 

89  34  49 

3073 

88    6     7 

3075 

m  37  27 

3076    • 

Regulus 

E. 

99    4  41 

3067 

97  35  51 

3068 

96    7    2 

3069 

94  38  15 

3070 

1  18 

Fomnlhaut 

W. 

87  25  59 

3-284 

88  50  29 

3J84 

90  14  59 

3084 

91  39  29 

3284    1 

n  Peffasi 

W. 

71  49  23 

3497 

73    9  50 

3490 

74  30  25 

3465 

75  5^     6 

3480    ' 

1  PoIInx 

E. 

51  37  45 

3100 

50  10     0 

3103 

48  42  18 

3105 

47   14  39 

3108 

Saturn 

E. 

79  14  24 

3079 

77  45  49 

3080 

76  17  15 

3080 

74  48  41 

3080    ' 

Regulus 

E. 

87  14  37 

3074 

85  45  56 

3075 

84   17  16 

3075 

82  48  36 

3074 

19     Fomolhaut 

W. 

98  41  53 

3^87 

100    6  20 

U088 

101  30  45 

3089 

10 >  55    9 

3290 

a  Pe^asi 

W. 

82  35  51 

3459 

83  57     1 

3i.-.r) 

85  18  15 

34:)3 

86  39  32 

3450 

or  Arietis 

W. 

38  57  47 

345^ 

40  19    3 

3430 

41  40  46 

3408 

43    2  54 

3388    j 

Pollux 

E. 

39  57   14 

3143 

38  2:)  57 

3118 

37    2  45 

3150 

35  35  38 

3157 

1  Saturw 

E. 

67  25  44 

3077 

()5  57     (i 

3076 

64  28  27 

3071 

62  59  46 

3073 

Regulus 

E. 

75  25    9 

3073 

73  5(5  25 

3071 

72  27  40 

3070 

70  58  54 

3069 

20 

a  A  rietis 

W. 

49  58  40 

3309 

51  -i-i  41 

n>9») 

52  46  57 

3283 

54  11  28 

3071 

Pollux 

E. 

28  21  53 

3196 

26  5.')  3  » 

:<-J()!) 

25  2:»  40 

3204 

24     3  59 

3243 

Saturn 

E. 

55  35  50 

306o 

51     6  55 

3060 

52  37  56 

3057 

51     8  54 

3054 

1 

Regulus 

E. 

m  31  34 

3()60 

62     5  35 

3056 

60  3()  32 

3054 

59    7  26 

3051 

! 
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I* 


'2\ 


24 


25 


2G 


27 


Name  and  Direction 
of  OUjoot. 


ft  Ai'ietis  W. 

Aldebaj'nu  W. 

Saturn  li  . 

Reguliis  E  . 


22  aAiietis 
Alilebarnii 
Saturn 
Regulii8 
Spica 

23  aAiietJH 

I  Aide  barm  I 

I  Repiliis 

I  Spicn 

'  Sun 


28 


^,) 


Pollux 

Satdrn 

Re;;(ilus 

I  Sun 


:J0     Pollux 
Saturn 

I  Re^iihis 
I  Sun 


VV. 

w. 

E. 
E. 
E. 

VV. 
W. 
E. 
E. 
E. 


Aklebnniii  VV. 

Spicii  E . 

Sun  E  . 

Aldebai-an  VV. 

Pollux  VV. 

Spica  E  . 

Sun  E  . 


Aldebaraji 

W. 

Pollux 

VV 

Spica 

E 

Sun  • 

E 

Aldebaran 

VV 

J'ollux 

VV 

Saturn 

VV 

Re^ulus 

VV 

Spica 

I'i  . 

Sun 

E, 

Pollux 

VV. 

Saturn 

w. 

Reguhm 

w 

Sun 

E. 

VV. 
VV. 
VV. 
E. 

W. 
VV. 
VV. 

E. 


Noon. 


55  36  13 

22  40  43 

4!)  31)  48 

57  38  It) 

67  1  31 
34  36  5 
37  44    8 

45  42  16 
99  38  58 

78  38  53 

46  39  31 
33  39  42 
87  40  19 

127    3  2() 

58  53  48 
75  31  20 

115  51  38 

71  22  a3 
27  50  6 
63  8  53 
104  25    3 

84    9  47 

40  20  21 
50  29  58 
92  39  51 

97  19  23 

53  20  1 
25  2  41 
17  18  29 

37  3:3  10 
80  32  13 

66  48  10 

38  3(i  59 
30  48  47 

67  59     2 

80  45  1 
52  39  20 
44  49  35 

54  58  39 

95  9  11 
()7     8  59 

59  18  18 

41  32     U 


P.  L. 

of 

1)1  ff. 


3260 
3057 
3051 
3048 

3182 
3013 
3015 
3014 
3041 

3107 
5957 
2967 
S986 
3347 

2881 
2915 


2784 
2915 
26^5 
3155 

2667 
2735 
2724 
3027 

2533 
2577 
2541 
2577 
2629 
2883 

2422 
239U 
2404 
2728 

2276 
2-248 
25^54 
2577 

2149 
2120 
2124 
2445 


llll» 


57  1  II 
24  9  45 

48  10  ;w 
56  9  3 

68  28  2 
36  6  2 
36  14  14 
44  12  21 
98  9  36 

80  6  54 
48  10  38 
32  8  48 
8()  9  49 
125  40  9 

60  26  31 
73  59  20 

1 14  26  42 

72  57  22 
29  22  6 

61  34  58 
102  58  0 

85  47  1 1 
41  56  15 
48  53  50 
91  10  12 

98  59  50 
54  59  28 
26  42  57 
18  57  55 
35  54  54 
78  59  31 

CyS  31  13 
40  20  44 
32  .32  1() 
m  22  59 

82  31  36 
54  26  36 
46  36  42 
53  19  13 

96  5S  57 
GS  59  28 
61  8  41 
39  49  30 


P.  L. 

of 
DiflT. 


3250 
3052 
3047 
3044 

3172 
3007 
3010 
3009 
3035 

3097 
2948 
2960 
2978 
3338 

2870 
29a5 
3249 

2771 
2889 
2814 
3140 

2652 
2714 
2711 
3009 

2516 
2557 
2522 
2552 
2620 
2863 

2403 
2374 
2384 
2708 


2231 
2237 
2559 

2134 

2105 
2109 
2431 


Vlh. 


58  26  21 
25  38  54 

46  41  23 
54  39  45 

69  54  45 

37  36  6 
34  44  14 

42  42  20 
96  40  7 

81  35  7 
49  4  I  5(; 
30  37  45 
84  :«)  9 
124  16  41 

61  59  28 
72  27  7 

113  1  31 

74  32  28 

30  54  39 

60  0  48 

101  JK)  39 

87  24  56 

43  32  36 

47  17  25 
89  40  1 1 

100  40  41 
56  :J9  22 
28  2.3  3i) 
20  37  56 
34  16  26 
77  26  25 

70  14  43 
42  4  56 
34  16  14 
64  4<)  30 

84  18  3() 
56  14  17 

48  24  15 
51  39  22 

98  49  5 
70  50  19 

62  59  26 

38  6  40 


P.  L. 

of 
Diflf. 


3939 
3047 
30-1:1 
3041 

3163 
3001 
3005 
3004 
3029 


2953 
2970 
3397 


3237 


275({ 


3801 
3125 


9635 


S992 

2498 
2538 
2504 
9528 
2611 
2844 

2B85 
2356 
2364 
2689 

9241 
2214 
2219 
2541 

2190 
2092 
9096 
9419 


Kh. 


59  51  44 

27  8  9 

45  12  4 

53  10  2,3 

71  21  39 
39  6  18 
;«  14  7 
41  12  12 

95  10  30 


&3 
51 
2J) 
8:J 


3  31 
13  25 
6  33 

8  19 


122  5;}  1 

63  32  40 

70  54  40 
111  36  6 

7(}  7  53 
32  27  43 
58  26  21 
100  3  0 

89  3  3 
45  9  24 
45  40  44 

88  !»  48 

102  21  57 
58  19  43 
30  4  47 
22  18  30 
32  37  46 
75  52  54 

71  58  3J) 
43  49  34 
36  0  40 
63  9  35 

86  6  2 
58  2  23 
50  12  14 
49  59  6 

100  39  33 

72  41  30 
04  50  ;J2 
36  23  32 


P.L. 
of 

Diff. 


3230 
3041 
3039 
3037 

3154 
2910 
299R 


3078 
2901 
9946 
2969 
3317 

9847 
9883 


9743 
9841 
2788 
3110 

9618 
9675 
9687 
2974 

9481 
9519 
2485 
9506 
9604 


9366 
2337 
9046 
9670 


9198 
9209 
9594 

9108 
9079 
2083 
9406 
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Midnight. 

of 
Dlff. 

XV^' 

of 
Diff. 

xvnib. 

of 
DifT. 

XXJh- 

t 

of 
Dinr. 

21 

a  Arietis 

W. 

Gl  17  18 

3030 

62  43    4 

3209 

64     9    2 

3200 

65  35  1  i' 

3191 

Aldebaniii 

W. 

28  37  31 

3036 

30    6  59 

3030 

31  36  34 

3035 

.33    6  16 

3019 

1 

Satorn 

E. 

43  42  40 

3035 

42  13  11 

3030 

40  43  3() 

3026 

39  13  55 

9021 

Reguliis 

E. 

51  40  5(5 

3033 

50  11  24 

3029 

48  41  47 

3024 

47  12    4 

3020 

,  2-2 

a  Arietis 

W. 

72  48  43 

3144 

74   15  59 

3135 

75  43  26 

3126 

77  11     4 

3117 

1 

Aldebaraii 

VV. 

40  36  3<» 

39b7 

42    7    8 

2980 

43  37  46 

2972 

45    8  34 

2965 

Saturn 

E. 

3^1  43  52 

2993 

30  13  30 

2985 

28  42  59 

2979 

27  12  20 

2972 

Reguliis 

E. 

31)  41  57 

8993 

38  11  35 

29^6 

36  41     5 

2081 

35  10  28 

2973 

Spica 

E. 

93  40  45 

3016 

92   10  52 

3009 

90  40  50 

3001 

89  10  39 

9«94 

■  23 

o  Arietis 

W. 

84  32    7 

3069 

86    0  55 

3058 

87  29  5() 

3048 

88  59    9 

3038 

Aldebai-nn 

W. 

52  45    5 

2901 

54   16  57 

2912 

55  49     1 

2901 

57  21   18 

9891 

Reguliis 

E. 

27  35  13 

2939 

26    3  44 

2932 

24  32    6 

9925 

23    0  19 

S9I9 

1 

Spicn 

E. 

81  37  18 

2953 

80    ()    6 

2944 

78  34  43 

9935 

77    3    8 

9994 

1 

Suif 

E. 

121  29    9 

3306 

120    5    5 

3296 

118  40  49 

S810| 

117  16  20 

3274 

24 

Aldebnraii 

W. 

65    6    7 

2835 

m  39  49 

2823 

68  13  47 

69  48    2 

9798 

Spica 

E. 

69  22    0 

2873 

67  49    6 

2861 

66  15  57 

2849^ 

61  42  33 

2837 

Sun 

E. 

110  10  26 

3211 

108  44  30 

3198 

107  18  18 

3183 

105  51  49 

3169 

j25 

Aldebaraa 

W. 

77  43  3(5 

9729 

79  19  38 

2713 

80  56    0 

2698 

82  32  43 

S689 

t 

Pollux 

W. 

34     1   18 

2818 

35  35  22 

2797 

37    9  54 

2775 

38  44  54 

2755 

i 
1 

Spica 

E. 

56  5J  38 

2775 

55  16  38 

2763 

53  41  2-^ 

2750 

52    5  49 

8737 

! 

Sun 

E. 

98  35    2 

3093 

97     6  44 

3078 

95  38    6 

3060 

94    9    9 

3044 

126 

Aldebaraii 

W. 

90  41  33 

2602 

92  20  25 

2585 

93  59  41 

2568 

95  39  20 

2551 

Pollux 

W. 

46  46  38 

2655 

^18  24  19 

2635 

50    2  2(5 

9615 

51  41     0 

2596 

j 

Spica 

E. 

44    3  46 

9674 

42  26  31 

2661 

40  48  59 

2650 

.39  11  12 

9630 

Sun 

E. 

86  39    3 

2956 

85    7  55 

2939 

83  36  25 

9920 

82    4  31 

2901 

07 

Ald'^baraii 

W. 

104    3  37 

946-2 

105  45  43 

2445 

107  28  14 

2426 

109  11   11 

2406 

' 

Pollux. 

W. 

60    0  30 

2499 

()1  41  44 

2480 

(53  23  25 

2460 

(55    5  34 

2441 

1 

Saturn 

W. 

31  46  21 

2167 

33  28  21 

2448 

35  10  47 

2429 

3(5  .53  40 

2411 

I 

Regulus 
Spica 

W. 

23  59  35 

2485 

25  41     9 

2464 

27  23  13 

2443 

29    5  46 

9424 

E. 

30  58  57 

9600 

2<)  20    2 

2598 

27  41     4 

2598 

2(5    2    6 

2609 

t 

Sun 

E. 

74  18  58 

2805 

72  44  37 

2786 

71     9  51 

2766 

69  34  39 

2747 

,28 

Pollux 

W. 

73  43    2 

2348 

75  27  52 

2:J29 

77  13    9 

2311 

78  58  .52 

9294 

Saturn 

W. 

45  34  39 

aJ20 

47  20  10 

2.302 

49    6    7 

2284 

50  52  30 

2266 

. 

Regulus 

W. 

37  45  33 

2327 

39  30  5;^ 

2309 

41    16  40 

2290 

43    2  54 

2272 

1 

Sun 

E. 

61  32  15 

2651 

59  54  29 

2(i32 

58   16  18 

2613 

56  37  41 

2595 

l29 

Pollux 

W. 

87  53  52 

2-^09 

8<)  42    6 

2192 

91  30  45 

2:77 

93  19  47 

2163 

Saturn 

W. 

59  50  54 

2181 

()l  39  50 

2165 

(53  29  10 

2150 

65  18  .53 

2i:i5 

Regulus 

W. 

52    0  38 

2186 

.5.3  49  27 

2170 

55  38  40 

2154 

57  28  17 

2138 

Sun 

E. 

48  18  26 

2j07 

46  37  23 

2491 

44  55  57 

2475 

43  14     9 

2460 

30 

Pollux 

VV. 

102  30  20 

2090 

101  21  2() 

'>()H4 

!()()   12  50 

2073 

108    4  .30 

2063 

Saturn 

W. 

74  33    2 

•2066 

7()  2^  54 

■iu:..} 

78   17     5 

204U 

80    9  34 

20.12 

Reguliis 

W. 

66  A  1   58 

2070 

(W  33  4  4 

ii057 

;0  25  4i) 

2046 

72  18  12 

2035  1 

Sun 

E. 

34   10    6 

2:jyD 

32  5()  24 

2:{84 

31    12  26 

2374 

29  28  14 

S366, 
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AT  GREENWICH  APPARENT  NOON. 


S 
> 


Sat.  I  1 
SUN.\  2 
Mon.    ;    3 


I 


Tnes. 
Wed. 
Thur. 


Frid.  I  7 
Sat.  I  8 
SUN.\    9 


I  Mon. 

'  Tues. 

Wed. 

I  IMiur.  . 
Frid. 
Sat.      , 


I 


10 
11 
12 

13 
14 
15 


SUN.  16 
Mon.  17 
Tues.     18 


I  Wed. 
Thur. 
Frid. 


Sat.  22 
SUN.  23 
Mon.     24 

Tues.  I  25 
Wed.  126 
riiur.    27 


Frid. 
Sat. 


I  28 
29 
'  SUN  !  30 
Mon.     31 

Tues.  I  32 


THE  SUN'S 


Apparent 
Ri^lit  Ascenaioo. 


Ii      ni       8 

16  32  29.06 
16  36  49.13 
16  41  9.82 


16 
16 
16 


45  31.09 
49  52.92 
54  15.27 


16  58  38.10 

17  3  1.40 
17  7  25.14 


17 
17 


17  20 

17  25 

17  29 

17  33 

17  38 

17  42 

17  47 


49.27 
13.77 
38.61 

3.76 
29.20 

54.88 

20.77 
46.84 
13.08 


17  51  39.45 

17  56     5.91 

18  0  32.44 


18 

18 
18 


4  59.02 

9  25.61  . 

13  52.17; 


18  18  18.67! 
18  22  45.08, 
18  27   11.37; 

18  31  37.50 
18  36  3.43 
18  40  29.13 
18  44  54.57 

18  49   19.71 


Difi.  for 
I  Hour. 


0.8Q'2 
0.848 
0.873 

0.897 
0.920 
0.941 

0.961 
0.980 
0.997 

1.013 
I  .(.28 
1.041 

1 .053 
1.064 
1.074 

1.08*2 
1.090 
1.096 

I.IOI 
1.104 

1. 107 

1. 108 
1.108 
1.106 

1.103 
1.098 
1.092 

1.085 
1.076 
1.066 
1.054 

1.040 


NOTR.— The  moiin  tim«»  of  seiniti 


Apparent 
Decli  nation. 


Diff.  for 
1  Hour. 


I 


.21  55  43.0.  -22.58 
?2  4  32.4 1  21.5,2 
22   12  56.3      20.45 


22  20  54.3 
22  28  26.2 
22  35  31.8 


-19.37 
16.29 
17.19 


22  42  10.8  -16.08 
22  48  22  9  14.96 
22  54     8.1  .     13.83 

22  59  26.0    -12.68 


23 
23 

23 
23 
23 


4   16.5 
8  39  5 


11. .53 
10.38 


12  34.8    -  9.23 


16 
19 


2.3 
1.8 


8.07 
6.91 


23  21  33.4  -  5.74 
23  23  36.9  ]  4.57 
23  25   12.2  !      3.38 


23  26  19.3 
23  26  58.1 
23  27     8.7 

23  26  51.1 
23  26  5.1 
23  24  50.8 


-  2.21 

-  1.03 
+  0.15 

+  1.33 
2.50 
3.68 


23  23  8.3  +  4.85 
23  20  57.6  6.03 
23   18   18.7        7.20 


23  15  11.8 

23  11  36.9 

23  7  34.1 

23  3     3.5 


h  8.37 
9.53 
10.69 
11.85 


S.22  58     5.2    +13.00 


Semi- 
(liametcT. 


16  16.08 

16  16.22 

16  16.36 

16  16.50 

16  16.63 

16  16.76 

16  16.89 

16  17.01 

16  17.13 

16  17.25 

16  17.36 

16  17.47 


\6 
16 
16 


16 
16 
16 


17.57 
17.67 
17.76 


16  17.84 

16  17.92 

16  17.99 

16  18.06 

16  18.12 

16  18.17 

16  18.22 

16  18.26 

16  18.29 


18.32 
18.35 

18.37 


16  18.38 

16  18.39 

16  18.40 

16  18.40 

16  18.40 


Sidereal 
Time  of 
Sciui 

liiamoioi 
l*H»t'iiijf 

Meridian. 


70.36 
70.44 
70.52 

70.59 
70.67 
70.71 

70.81 
70.87 
70  93 

70.99 
71.04 
71.09 

71.13 
71.17 
71.20 

71.23 
71.25 
71.27 

71.28 
71.29 
71.30 

71.30 
71.30 
71.29 

71.28 
71.26 
71.24 

71.21 
71.18 
71.15 
71.11 

71.06 


Equation  of 
Time, 

to  he 
Subtracted 

ftoro 


Added  to 
Apparent 

Time. 


10  34.44 

10  1099 

9  46.93 

9  22.28 
8  57.07 
8  31.35 

8  5.15 
7  38.48 
7    11.37 


6 
6 
5 

5 
4 
4 


13.87 
16.01 
47.81 

19.29 
50.49 
21.45 


3  52.20 
3  22.76 
2  53.16 


23.43 
53.61 
t?3.72 

53  78 

23.82 


0  6.10 

0  35.96 

1  5.73 

1  35.38 

2  4.87 

2  34.16 

3  3.22 

3  32.02 

4  0.52 


l>irt.  fui 
I  Iluiir. 


.961 

•.)!>(» 
.Oil 

MAH 
.(Itil 

.Kli 
.1-21 

.\:\ti 

.16:) 
.|H> 

.191 
.2<ri 
.215 

.223 
.230 
,236 

.211 
244 
.247 

.218 
.248 
.246 

.243 
.2:W 
.232 

.225 
.216 
.206 
.194 

1.180 


diamoU*r  p.iasin^  may  be  found  by  Hubtra^-tins  0M9  from  the  sidereal  time. 
The  8i^  —  prefixed  to  the  hourly  chanj^oof  doclination  indicates  thit  south  decimations  are  increasing ; 
the   sign  +  indicates  th.at  south  declinations  are  docroiHing. 
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AT  GREENWlCn  MEAN  NOON. 


1 

« 

9 

ua 

JS 

*» 

4J 

^ 

^ 

o 

o 

>* 

>> 

5 

& 

Sat.  ] 

SLW.     2 
Mon.    I    3 


Tues. 
Wed. 
Tliur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 


4 
5 

6 

7 
8 
9 

10 
]1 
12 


Thur.  13 
Frid.   ,  14 

Sat.      j  15 

SUN. '  16 
Mon.  '  17 
Tues.    18 

Wed.  19 
Tliiir.  I  20 
Frid.   l21 

Sat.  22 
SUN.  '  23 
Mon.     24 

Tues.  25 
Wed.  t26 
Thur.  j  27 

Frid.  28 
Sat.  ,  29 
SUN.  ,  30 
Mon.     31 

Tues.  '  32 


THE  SUN'S 


Apparent 


Diir.  foi 


Right  Aaceii8ioii.      1  Hour 


16  45 

32.79 

16 

49 

54.55 

16 

54 

16.82 

16 

58 

39.58 ; 

17 

3 

2.80 

17 

7 

26.46 

16  32  30.97  10.820 
16  36  50.98  10.8 III 
16  41    11.59;   10.870 


10.81)4 
10.917 
10.038 

"10.958 
10.977 
10.994 

ll.OiO 
ll.05>rj 

1 1  .o:{8 

11.050 
ll.Ofil 
11.071 

1 1 .079 
11.080 
1 1 .09-^ 


17 
17 


11  50.51 
16  14.931 


17  20  39.68 ' 

17  25     4.75 
17  29  30.09 
17  33  55.68  I 
I 
17  38  21.48 
17  42  47.46  j 
17  47  13.61  I 


4  59.19 

11.104 

23  26  51.1 

+  l.:u 

9  25  69 

11.104 

23  26     5.1 

2.r)0 

3  52.16 

11. 10-2 

23  21  50.8 

3.08 

17  51  39.89     11.097 

17  56     6.26  I   11.100 

18  0  32.70  I   11.103 


18 
18 
18 


18  18  18.57  '   ll.OiJ!) 

18  22  44.88  11.094 

18  27  11.08  11.088 

18  31  37.12  n.08i 

18  36  2.96  11,07-2 

18  40  28.57  li.06vi 

18  44  53.92  11.050 


Apjiarrnt  D iff.  for 

Dochuatioii.  1  Hour. 


S.  21  55  47.0    -22.57 

22  4  36.1      *2l.5i 

22  12  59.6      *20.44 

22  20  57.3    -19.30 

22  28  28.9      18.28 

22  35  34.2      1 7.1 8 

22  42   12.9    -10.07 

22  48  24.8      14.95 

22  54     9.7      13.8-2 

22  59  27.4    -12.07 

23  4   17.7,     11.52 
23  8  40.5 1     10.37 

23  12  35.6    -  9.22 

23  16     2.9       8.00 

23  19     2.3       6.90 

23  21  33.8    -  5.73 

23  23  37.2       4.50 

23  25  12  4  '      3.38 

23  26   19.4    -  2.21 

23  26  58.2  1  -  1.03 

23  27     8.8    +  0.15 


23  23     8.4  +  4.85 

23  20  57.7  0.03 

23   18   18.9  7.20 

23   15   12.1  +  8.37 

23   11  37.3  9.53 

23     7  34.6  10.09 

23     3     4.1  11.84 


18  49    18.97     11.0.30  S.  22  58     6.0    +12.99 


Equation  of 

Time, 

to  be 

AdiU'd  to 


Subinictod 
from 


Diff.  for 


Mean  Time.      1  Hour. 


10 

10 

9 


3 1.27  j 

10.82  : 

46.76 


I 


9  22.12 
8  56.91 
8  31.20 

8  5.00  i 
7  38.34, 
7   11.23  I 


3  52.12 
3  22.69 
2  53.10 


2  4.83 

2  34.11  I 

3  3.16 
3  31.95 


8 

0.964 
0.990 
1.014 

1.038 
1. 00 1 
1 .082 

1.102 
1. 121 
1.138 


6  43.74'  1.154 
6  15.88 1  1.169 
5  47.69      1.182 


5  19.18  1.194 
4  50.39  1.205 
4  21.36      1.215 


1.223 
1.230 
1 .236 


2  23.38  1.241 

1- 53.57'  1.244 

1  23.69  1.247 

0  53.76  1.-2 18 

0  23.81  I  I.2J8 

0     6.  JO  1.246 

0  35.95  i  1.243 

1  5.71  1.238 
1  35.35  1.232 


1 .225 
1.210 
1 .200 
1.194 


3      0.45       1.180 


XoTK. — The  Acniidianiett'.r  for  m«-.in  noon  may  bf^  nssumcd  tho  same  aa  that  for  apparent  noon. 

The  Bij^  —  prefixed  to  tho  hourly  chanj^o  of  declination  indicates  that  south  do*  linatious 
are  iDcreAsing;  the  sign  +  indicates  thi^t  south  declinations  o>re  docreasing. 


Sidereal 

Time, 

or 

Iti<4lit  AsconHiou 

of 

Mean  San. 


h      ni       8 

16  43  5.24 
16  47  1.80 
16  50  58.35 

16  54  54.91 

16  58  51.46 

17  2  48.02 

17  6  44.5S 
17  10  41.14 
17  14  37.69 

17  18 '34.25 
17  22  30.81 
17  26  27.37 

17  30  23.93 
17  34  20.49 
17  38  17.04 

17  42  13.60 
17  46  10.15 
17  50  6  71 

17  54  3.27 

17  57  59.83 

18  1  56.39 

18  5  52.95 
18  9  49.50 
18  13  46.06 

18  17  42.62 
18  21  39. IH 
18  25  35.73 

18  29  32.29 

18  33  28.85 
18  37  25.41 
18  41  21.96 

18  45  18  52 


Diff.  for  1  Hour, 
-f  9«.b505. 
(Table  HI.) 
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JS 
1 

i 

THE  SUN'S 

I 

1 

» 

>* 

o 

1 

1 

1 

1    '^ 

3 

9 

o 

1 

TRUE  LONGITUDE. 

Diff.  for 
1  Hour. 

L4lT1TUDK. 

oi  the 

Radius  Vector 

of  the 

Knrth. 

Diflf.  for 
1  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

A 

V 

336 
337 
338 

249  47  22;6 

250  48  17.1 

251  49  12.8 

46  53''3 

47  47.7 

48  43.2 

1 52.24 
152.29 
152.34 

-f  0'.'61 
0.54 
0.45 

9.9936925 
9.9936285 
9  9935658 

-27.0 
26.4 
25.8 

h       m        8         1 

7   15  43.18 
7  11  47.27 
7     7  51.36 

4 

I 

339 
?.40 
341 

252  50     9.5 

253  51     7.2 

254  52     5.8 

49  39.8 

50  37.3 

51  35.7 

152.38 
152.42 
152.45 

-f  0.34 

0.21 

+  0.08 

9.9935046 
9.9934447 
9.9933862 

-25.2 
24.6 
24.0 

7     3  55.45 
6  59  59.54 
6  56     3.63 

7 

342 
343 
344 

255  53     5.0 

256  54     4.9 

257  55     5.5 

52  34.8 

53  34.6 

54  35.0 

152.48 
152.51 
152.54 

-  0.05 
0.17 
0.29 

9.9933S93 
9.9932740 
9.9932204 

-23.4 
22.7 

21.9 

6  52     7.72  j 
6  48  11.81 
6  44  15.89 

10 
11 
12 

345 
346 
347 

258  56     6.7 

259  57     8.4 

260  58  10.6 

55  36.0 

56  37.6 

57  39.6 

152.56 
152.58 
152.60 

-  0.39 
0.46 
0.50 

9.9931687 
9.9931191 
9  9930716 

-21.1 
20,2 
19.3 

6  40   19.98  ; 
6  36  24.07  ! 
6  32  28.16 

18 
14 
15 

348 
349 
350 

261  59  13.2 

262  60  16.2 
264     1   19.7 

58  42.0 

59  44.8 
0  48.1 

152.62 
152.64 
152.66 

—  0.51 
0.49 
0.44 

9.9930265 
9  9929839 
9.9929439 

-18.3 
17.2 
16.1 

6  28  32.24 
6  24  36.33 
6  20  40.42 

16 
17 
18 

351 
352 
353 

265  2  23  6 

266  3  28.0 

267  4  32.9 

1  51.8 

2  56.1 
4     0.8 

152.67 
152.69 
152.71 

-  0.36 
0.26 
0.14 

9.9929065 
9.9928718 
9  9928399 

-15.0 
13.9 
12.7 

6   16  44.51 
6  12  48.59 
6     8  52.68 

Il9 

1  20 
21 

354 
355 
356 

268  5  38.3 

269  6  44.3 

270  7  50.9 

5  6.0 

6  11.8 

7  18.3 

152.73 
152.76 

152.78 

-  0.01 

+  0.12 

0.25 

9.9928108 
9.9927846 
9.9927611 

-11.6 
10.4 
9.3 

6     4  56.77 
6     1     0.86 
5  57    4.95 

22 
23 
24 

357 
358 
359 

271  8  58.1 

272  10     5.8 

273  11   14  1 

8  25.3 

9  32.8 
10  40.9 

152.81 
152.84 
152.86 

-f  0.36 
0.47 
0.55 

9  9927403 
9.9927221 
9.9927064 

-  8.1 
7.0 
6.0 

5  53     9.04 
5  49  13.13  1 

5  45  17.22  ; 

1 

25 
26 
27 

360 
361 
362 

274  12  23.1 

275  13  32.6 

276  14  42.5 

11  49.7 

12  59.0 

14     8.8 

152.88 
152.90 
152.92 

+  0.61 
0.64 
0.63 

9.9926932 
9  9926823 
9.9926735 

-  5.0 
4.1 
3.2 

5  41  21.30 
5  37  25.39  , 
5  33  29.48  i 

!  28 
29 
30 
31 

363 
364 
365 
366 

277  15  52.9 

278  17     3.7 

279  18  14  8 

280  19  26.2 

15  19.1 

16  29.7 

17  40.6 

18  51.8 

152.94 
152.96 
152.97 
152.97 

+  0.60 
0.54 
0.45 
0.34 

9.9926667 
9.9926618 
9  9926588 
9.9926576 

-  2.4 

1.6 
0.9 

-  0.2 

5  29  33.57 
5  25  37.65 
5  21  41.74 
5  17  45.83 

32 

367 

281  20  37.7 

20     3.2 

A  ooiTc'spond 
nuary  0^.0. 

152.98 
to  the  tn 

+  0.22 

9.9926581 

+  0.5 
iin  X\u> 

5  13  49.92 

Non 

It.— The 
the 

numbers  in  oulumn 
mean  eqainox  of  Ja 

je  equinox  of  t 

ho  date;  in  colur 

Diff.  for  1  Hoar, 
—  9-.8296. 
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GREENWICH  MEAN  TIME 

1 

THE  MOON'S 

1 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AOB. 

Noon. 

Midoight. 

Noon. 

Diff.  for 
1  Hour. 

+  1.31 
+0.55 

-o.:u 

MidniRlit. 

DifT.  for 
1  Hour. 

Meridian  of 
Gj-eonwich. 

Diff.  for 
I  Hour. 

Noon, 
d 

27.5 

28.5 

0.1 

1 

2 
8 

16  38!9 
16  45.1 
16  45.9 

16  42.6 
16  46.2 
16  44.2 

60  59!3 

61  22.1 
61  25.1 

6l'  li.O 
61  26.2 

61    18.8 

+0'.'95 
+0.13 
-0.73 

h       in 

22  55.9 

23  56.7 
6 

Ul 

2.47 
2.59 

4 
5 
6 

16  41.1 
16  31.4 
16  18.1 

16  36.8 
16  25.1 
16  10.5 

61     76 
60  31.9 
59  42.9 

-I.|:J 

1.80 

60  51.8 
60     8.7 
59   15.2 

-1.49 
a.04 
•2.30 

0  59.7 

2  2.9 

3  4.0 

2.67 
2.60 
2.47 

1.1 
2.1 
3.1 

7 
8 
9 

16     2.7 
15  46.7 
15  31.5 

15  54.7 
15  39.0 
15  24  5 

58  46  3 
57  47.7 
56  51.9 

58  16.9 
57   19.2 
56  26.1 

-2.44 
2.33 
2.07 

4     1.3 

4  54.3 

5  43.3 

2.30 
2.11 
1.96 

4.1 
5.1  ' 
6.1 

10 
U 
12 

15  18.0 
15     6.6 
14  57.6 

15  12.0 
15     1.8 
14  54.0 

56     2.1 
55  20.2 
54  47.3 

-1.9*2 
i.5() 
1.18 

55  40.1 
55     2.6 
54  34.2 

-1.75 
1.37 
1.00 

6  29.0 

7  12.5 
7  54.8 

1.86 
1.78 
1.75 

7.1 

8.1  1 
9.1 

13 

14 
15 

14  51.0 
14  46.8 
14  44.6 

14  48.6 
14  45.5 
14  44.3 

54  23.2 
54     7.6 
53  59.7 

-0.83 

0.48 

-0.19 

54   14.4 
54     2.8 
53  58.3 

-0.65 

0.33 

-0.05 

8  36.8 

9  19.4 
10     3.1 

1.77 
1.80 
1.86 

10.1 
11.1 
12.1 

16 
17 

18 

14  44.3 
14  45.5 
14  48.1 

14  44.7 
14  46.7 
14  49.9 

53  58.4 

54  3.0 
54  12.6 

+0.07 
0.30 
0.50 

54     0.0 
54     7.2 
54  19.1 

+0.19 
0.40 
0.59 

10  48.5 

11  35.7 

12  24.4 

1.93 
2.00 
2,06 

13.1 

14.1    ; 

15.1 

19 
20 
21 

14  52.0 

14  57  0 

15  3.3 

14  54.4 

15  0  0 
15     69 

54  26.7 

54  45.2 

55  8.2 

+0.68 
0.8G 
1.06 

54  35.4 

54  56.1 

55  21.4 

+0.77 
0.96 
1.15 

13  14.1 

14  4.1 
14  53.8 

2.08 
2.08 
2.05 

16.1  ' 

17.1 

18.1 

22 
23 
24 

15   10.8 
15  19.7 
15  29.9 

15  15.1 
15  24.6 
15  35.5 

55  35.8 

56  8.4 
56  45.9 

+  1.26 
I.4G 
I.G6 

55  51.5 

56  26.5 

57  6.4 

+  i;36 
1.56 
1.75 

15  42.7 

16  30.7 

17  18.2 

2.01 
1.98 
1.97 

19.1 
20.1 
21.1 

25 
26 
27 

15  41.3 

15  53.7 

16  6.3 

15  47.4 

16  0.0 
16  125 

57  27.9 

58  13.3 
58  59.7 

+  1.83 
1.93 
l.9i 

57  50.3 

58  36.5 

59  22.3 

+  1.89 
1.94 
1.84 

18     5.8 

18  54.4 

19  45.1 

2.00 
2.06 
2.18 

22.1  , 
23.1 
24  1 

28 
29 
30 
31 

16   18.4 
16  28.6 
16  35.8 

16  38.8 

16  23.8 
16  32.6 
16  37.8 
16  38.5 

59  43.9 

60  21.5 
60  47.9 
60  58.9 

+  1.73 
1.36 

0.80 
+0.10 

60     3.8 
60  36.4 
60  55.5 
60  57.9 

+  1.57 

1.10 

+0.46 

-0.28 

20  38.8 

21  36.1 

22  36.9 

23  39.9 

2.31 
2.47 

2.60 
2.65 

25.1 
26.1 
27.1 
28.1 

32 

16  36.9 

16  34.2 

60  52.2 

-0.66 

60  42.0 

-1,03 

6 

29.1 
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THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

[ 

•Hour. 

1 

! 

RigbtAsconsion 

niff.for 
1  MmuU>. 

Dccliuation. 

Diff.  for 
1  MiDuto. 

Hour. 

RiglitAsceD^iou 

Diff.  for 
1  Minute. 

Declination. 

Difllfor 
1  Minute. 

SATURDAY  1. 

MONDAY  3. 

• 

h     ni     9 

B 

O          /          // 

// 

1i     HI     B 

8 

O          /          // 

„ 

,     0 

14  45  5IK05 

9.4139 

S.IO  58  24.6 

12.382 

0 

16  47  47.13 

2.6472 

S.19    8  31.7 

7.373 

1 

14  48  24.04 

3.4193 

11    10  45.7 

12.320 

1 

16  50  2/i.07 

2.6507 

19  15  49.8 

7.830 

2 

14  50  41).35 

2.4345 

11  23    3.0 

12.257 

2 

16  53     .5.21 

2.6540 

1!»  22  59.3 

7.085 

i     3 

14  53  14.98 

8.4298 

11  35  16.5 

13.191 

3 

16  .^5  44.55 

2.6572 

19  30    0.0 

6.939 

!     4 

14  55  40.93 

2.4351 

1 1  47  25.9 

12.122 

4 

16  58  24.08 

2.6604 

19  36  51.!) 

6.798 

:   5 

14  58     7.1!) 

2.4404 

11  59  31.2 

12.053 

5 

17     1     3.80 

2.6634 

1!)  43  3.5.0 

li.643 

,   6 

15     0  33.77 

2.4457 

12  11  32.3 

11.982 

6 

17     3  43.(;9 

2.6663 

1!)  50    9.1 

6.493 

!     7 

15    3     0.07 

2.45J1- 

12  23  29.0 

11.908 

7 

17     6  2:^.75 

2.G691 

1!)  5(5  34.2 

6.343 

'     8 

15     5  27.90 

2.4565 

12  35  21.3 

11.833 

8 

17     !)    3.!)8 

3.6717 

20    2  50.3 

6.199 

■     D 

15     7  55.45 

2.4618 

12  47    9.0 

11.756 

<) 

17   11  44.36 

2.6742 

20    8  57.3 

6.n3» 

10 

15  10  23.31 

2.4671 

12  58  52.0 

11.677 

10 

17   14  24.8!) 

8.6767 

20  14  55.0 

5.884 

,  n 

15  12  51.50 

3.4725 

13  10  30.2 

11.597 

11 

17  17     5.57 

2.6791 

20  20  43.4 

5.739 

'  12 

15  15  20.01 

2.4778 

13  22    3.6 

11.514 

12 

17   1!)  46.38 

,  8.6818 

20  2(>  22.5 

•  5.574 

i:^ 

15  17  48.84 

3.4833 

13  33  31.!) 

11.439 

13 

17  22  27.31 

*  8.6832 

20  31  52.3 

5.418 

14 

15  20   17.99 

2.48«5 

13  44  55.1 

11.343 

14 

17  25     8.3r» 

8.6858 

20  37  12.7 

5.361 

1    >•'> 

15  22  47.4(i 

2.4938 

13  56  13.0 

11.354 

15 

17  2/  49.53 

9.6870 

20  42  23.() 

5.103 

1    10 

15  25  17.25 

2.4991 

14     7  25.6 

11.165 

16 

17  3u  30.80 

8.6887 

':0  47  25.0 

4.943 

17 

15  27  47.3() 

2.5044 

14  18  32.8 

11.073 

17 

17  a3  12.17 

8.6909 

20  52  16.8 

4.784 

18 

15  30  17.78 

3.5097 

14  29  34.4 

10.979 

18 

17  35  53.(J2 

8.6915 

20  56  5i».l 

4.625 

19 

15  32  48.52 

3.5150 

14  40  30.3 

10.883 

1!) 

17  38  35.15 

8.6987 

21      1  31.8 

4.464 

20 

15  35  19.58 

2.5302 

14  51  20.4 

10.786 

20 

17  41  16.75 

9.6939 

21     5  54.8 

4.309 

21 

15  37  50.95 

3  5354 

15    2    4.7 

10.687 

21 

17  43  58.42 

9.6949 

21   10    8.1 

4.140 

22 

15  40  22.G.3 

3.5306 

15  12  42.!) 

10.586 

22 

17  46  40.14 

3.6957 

21    14   11.6 

3.977 

1  23 

15  42  54.G2 
SI 

2.5358 

JNDA 

S.15  2,3  15.0 
VT  2. 

10.483 

23 

17  4!)  21.91 

9.6964 

FESDA 

r?.2l   18    5.3 
Y  4. 

3.813 

0 

15  45  26.93 

2.5410 

S.15  33  40.9 

10.379 

0 

17  52    3.71 

8.6969 

S.21  21  49.2 

3.650 

1 

15  47  59.54 

2.5460 

15  44     0.5 

10879 

1 

17  54  45.54 

9.6973 

21  25  23.3 

3.487 

2 

15  50  32.45 

2.5511 

15  54   13.6 

10.164 

2 

17  57  27.^9 

2.6976 

21  28  47.6 

3.333 

i     3 

15  53     5.(v 

2.5561 

K;    4  20.2 

10.054 

3 

18     0    !).26 

3.6977 

21  32    2.1 

3.159 

4 

15  55  39.19 

2.5611 

16  14  20.1 

9.943 

4 

18     2  51.12 

2.6977 

21  35    6.7 

9.994 

5 

15  58  13.00 

3.5660 

16  24   13.3 

9.830 

5 

18     5  32.!i8 

9.6975 

21  38     1.4 

9.899 

0 

16    0  47.11 

3.5709 

16  33  5!).7 

9.715 

6 

18     8   14.82 

2.6979 

21  40  4().2 

2.664 

7 

16    3  21.51 

8.5757 

16  43  3i).l 

9.598 

7 

18  10  ,56.64 

2.6967 

21  43  21.1 

9.499 

8 

16     5  56.!!) 

3.5b04 

16  53  11.4 

9.479 

8 

18  13  38.42 

2.6960 

21  45  46.1 

9.334 

I) 

16     8  31.16 

2.5851 

17    2  36.6 

9.359 

i) 

18   16  20.16 

2.6958 

21  48     1.2 

9.168 

10 

16  11     6.41 

2..^898 

17   11  54  5 

9.338 

10 

18  19     1.85 

2.6943 

21  50    6.3 

9.009 

11 

16   13  41.!)4 

3.5945 

17  21     5.1 

9.115 

11 

18  21  43.48 

9.6933 

21  52     1.5 

1.837 

12 

16  16  17.75 

8.5991 

17  30    8.3 

8.990 

12 

18  24  25.05 

9.6023 

21  5:j  4(J.8 

1.679 

13 

16   18  53.83 

Q.6035 

17  3!)    3.9 

8.863 

13 

18  27    6.54 

2.6908 

21  55  22.2 

1.507 

14 

16  21  30.17 

8.6(178 

17  47  51.9 

8.735 

14 

18  29  47.94 

2.6899 

21  .56  47.(; 

1.341 

15 

16  24     (J.77 

3.6131 

17  .">6  32.1 

6.605 

15 

18  32  V9.24 

9.6875 

21  ,58    3.1 

1.177 

l(i 

16  26  43.(>3 

a.bl64 

18     5     4.5 

8.474 

16 

18  35  10.44 

9.6857 

21   5!)    8.8 

1.019 

17 

16  *i!)  20.74 

3.63(15 

18   13  2!).0 

8.343 

17 

18  37  51.53 

9.6837 

22     0    4.(5 

0.847 

18 

16  31   58.0!> 

3.624.1 

18  21  45.5 

8.208 

18 

18  40  32.49 

2.6t>16 

22    0  50.5 

0.683 

H) 

16  34  35.68 

3.63P5 

18  2!)  5V.) 

8.072 

19 

18  43  13.32 

2.67  j4 

22     1  26.(> 

0.530 

20 

Hi  37   13.51 

2.6;»-25 

18  37  54.1 

7.935 

20 

18  45  54.02 

9.6771 

22     1  52.!) 

0.357 

21 

16  39  51.58 

8.6,-364 

L-  45  46.1 

7.797 

21 

18  48  34.57 

9.6746 

22    2    9.4 

0.194 

22 

W  42  2!).88 

S.6403 

18  5:i  V!).8 

7.657 

22 

18  51    14.J)7 

2.6719 

22    2  16.1 

-0.031 

23 

16  45    8.40 

2.6437 

19     1     5.0 

7.516 

23 

18  53  55.20 

2.6691 

22    2  13.1 

4-  0.131 

24 

16  47  47.13 

2.6472 

S.I!)     8  31.7 

7.373 

21 

18  56  35.2(J 

8.6663 

S.22    2    0.4 

0.999 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  AaoeDsion. 


Diff.  for 
1  Miotite. 


Declination. 


0 

1 

a  ' 
:i  I 

4  I 

5  , 

r\ 

8 

9  I 
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i:{  ' 
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U) 

17  I 
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2 

7 

8 
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12 
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14 
15 
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17 
18 
19 
20 
21 
22 
23 
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Difllfor 
1  MiDDte 


flour. 


WEDNESDAY  5. 


fa  m 
18  5(5 

18  5J) 

19  I 


19 


1 

i 

1 

19 

11 


19 


4 
7 
9 
)  12 
15 
17 
}  20 
19  2:i 
25 
28 
)  30 

) ;« 
19  m 

)  38 
)  41 
)  43 
)  4() 
)  49 
»  51 
)  54 
19  5t* 


8 

8 

35.26 

9.6669 

15.14 

9.6631 

54.83 

9.6609 

34.33 

9.6Mt6 

13.62 

9.6531 

5ii.70 

9.6405 

31.56 

9.6457 

10.19 

9.6419 

48.59 

9.6380 

^6.75 

9.6339 

4.66 

9.6^97 

45^.32 

9.6934 

19.71 

9.6909 

56.83 

9.6164 

3:^.68 

9.6117 

10.24 

9.G069 

^6.51 

9.60,>1 

2-i.49 

9.5979 

58.17 

9.599 1 

33.54 

9.5869 

8.60 

9.5816 

43.:J3 

9.5761 

17.73 

9,5707 

51.81 

9.5659 

S.22  2  OA 
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21  57  22.3 
21  56  2.7 
2\  54  33  7 
2\  52  55.4 
21  51  7.8 
21  49  10.9 
21  47  4.9 
21  44  49.8 
i>l  42  25.(J 
21  39  5->.4 
21  37  10.2 
21  34  19.1 
U\  31  19.2 
21  28  10.5 
21  24  53.2 
21  21  27.3 
17  52.9 
14  9.9 


21 
S.21 


THURSDAY  6. 


19  59 


20  I 
20  4 
20  7 
20  9 
20  12 
20  14 
20  17 
20  19 
20  22 
20  24 
20  27 
20  29 
20  32 
20  34 
20  37 
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20  42 
20  44 
20  46 
20  49 
20  51 
20  54 
20  56 
20  59 


25..56 
58.97 
32.03 

4.74 
37.09 

9.0i) 
40.73 
12.00 
42.90 
13.43 
43.58 
13.35 
42.74 
11.74 
40.35 

8.57 
36.40 

3.a3 
30.86 
57.49 
2.3.72 
49.55 
14.97 
39.98 

4.59 


9.5597 
9.5539 
9.5481 
9.5499 
9.5363 
9.5303 
9.5949 
9.5181 
9.5119 
9.5057 
9.4993 
9.4930 
9.4866 
9.4801 
9.4736 
9.4671 
9.4605 
9  4r)38 
9.4179 
9.4405 
9.4338 
9.4971 
9.4903 
9.4135 
9.4067 


S.21 

2i 
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20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
19 
19 
19 
19 
19 
19 
19 
19 
19 
S.I8 


10  18.5 

6  18.8 
2  10.8 

57  54.6 
53  30.3 
48  58.0 
44  17.7 
39  29.5 
34  :«.5 
29  "29.8 

24  18.4 

18  59.5 
13  33.1 

7  59.3 
2  18.2 

56  29.8 
50  34.3 
44  31.7 
38  22.2 
32  5.8 

25  42.5 

19  12.5 
12  35.8 

5  52.6 
59  3.0 


0.999 
0.453 
0.613 
0.773 
0.939 
1.091 
1.948 
1.405 
1.561 
1.716 
1.671 
9.094 
9.176 
9..197 
9.478 
9.698 
9.777 
9.995 
3.079 
3.917 
3.360 
3.503 
3.645 
3.787 


3.996 
4.064 
4.90i 
4.338 
4.479 
4.605 
4.737 
4.868 
4.998 
5.196 
5.5J53 
5.378 
5JM)9 
5.694 
5.746 
5.866 
5.984 
6.101 
6.916 
6.331 
6.444 
6.556 
6.(^66 
6.773 
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IX. 


GKEENWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

KlglitAsccnsioD. 

Diir.  for 
1  Minute. 

1 

Declination. 

Diff.  for 
1  Minute. 

Hour. 

Itjght  Ascension. 

Diff.  for 
1  Minato. 

Dcclinatiou. 

Diftfor 
1  Mmut«. 
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GUEBNWIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

DiiEfor 
IHinnte. 

DeoUnatlon. 

DUE  for 
1  Minute. 

Hoar. 

Bight  Asoeiuioii. 

DUE  for 
1  Minute. 

DeoUnfttion. 

DiAfor 
1  Minute. 

F] 

RIDAl 

'  21. 

SUNDAY  23. 
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4 

11     7    8.26 
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53  58  35 

3019 

Regulus 

E. 

66  36  57 

3048 

65    7  41 

3049 

63  38  20 

3039 

62    8  55 

3034 

18 

a  Arietis 

W. 

58  24  58 

3915 

59  50  49 

3904 

61  16  53 

3193 

62  43  10 

3183 

Aldebarau 

W. 

25  38  37 

3019 

27    8  26 

3014 

28  38  22 

3007 

30    8  26 

3009 

1  Saturn 

E. 

46  28  39 

9908 

44  58  24 

9903 

43  28    3 

9989 

41  57  36 

9985 

Reguliis 

E. 

54  40  37 

3014 

53  10  42 

3010 

51  40  42 

3008 

50  10  37 

300. 

19  t  aArietia 

W. 

69  57  27 

3138 

71  24  51 

3199 

72  52  25 

3190 

74  20  10 

3119 

Aldebaran 

W. 

37  40  29 

9973 

39  11  15 

9987 

40  42    9 

9981 

42  13  11 

9954 

Satoiin 

E. 

34  23  53 

9959 

32  52  49 

9954 

31  21  39 

9949 

29  50  22 

9943 

ReguluB 
Spica 

E. 

42  38  44 

9978 

41    8    4 

9973 

39  37  17 

9988 

38    6  24 

9963 

E. 

96  36  47 

3003 

95    6  38 

9997 

93  36  21 

9991 

92    5  57 

* 

9965 

30  1  aArietitt 

W. 

81  41  22 

3073 

83  10    5 

3085 

84  38  58 

3067 

86    8    0 

3050 

Aldebaran 

W. 

49  50  19 

9998 

51  22  10 

9916 

52  54    9 

0909 

54  26  17 

9901 

Regulus 
Spica 

E. 

30  30  25 

9938 

28  58  54 

9934 

27  27  18 

9999 

25  55  36 

9994 

E. 

84  32    4 

9964 

83    0  54 

9947 

81  29  35 

9941 

79  58    8 

9936 
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XVU. 


GBEENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

Il 

P.L. 

P.L. 

P.L. 

P.L. 

Xame*ndI>ireeUoa 

Noon. 

of 

mtu 

of 

Vlh. 

of 

IXh. 

of 

1^ 

of  Olijaoi. 

Dlff. 

Dlff. 

Dlff. 

Diff. 

21 

aArietis 

W. 

87  3711 

vm 

89    632' 

3034 

9036'    2 

3097 

92    541' 

aoao 

Aldebaran 

W. 

55  58  35 

96M 

57  31    2 

9887 

59    3  38 

9870 

60  36  24 

9870 

Spica 

E. 

78  26  33 

SM7 

76  54  49 

9091 

75  22  57 

9014 

73  50  56 

9006 

29 

Aldebaran 

W. 

68  22  51 

9630 

69  56  40 

9891 

71  30  41 

9811 

73    4  54 

980J 

Pollux 

W. 

24  54     1 

9066 

26  24  31 

9060 

27  55  34 

9937 

29  27    6 

9916 

Spica 

E. 

66    8  30 

9800 

64  35  32 

9869 

63    2  25 

9855 

61  29    8 

9846 

Sun 

E. 

134  50    2 

3100 

133  23  52 

3180 

131  57  30 

3179 

130  30  56 

3168 

23 

Aldebaran 

W. 

80  59    8 

9753 

82  34  38 

9743 

84  10  21 

9739 

85  46  18 

9790 

Pollux 

W. 

37  10  53 

98B8 

38  44  44 

9819 

40  18  56 

9797 

41  53  28 

9789 

Spica 

E. 

53  40    6 

9807 

52    5  47 

9798 

50  31  17 

9701 

48  56  37 

9783 

Antares 

E. 

99  33  46 

9795 

97  59  12 

9785 

96  24  24 

9T74 

94  49  22 

9763 

Sun 

E. 

123  14  55 

3114 

121  47    3 

3103 

120  18  57 

3001 

118  50  37 

3079 

1 

24 

Aldebaran 

W. 

93  49  52 

9863 

95 "27  21 

9651 

97    5    7 

9638 

98  43  10 

m»\ 

Pollux 

W. 

49  50  59 

9700 

51  27  27 

9605 

53    4  13 

9681 

54  41  18 

96661 

Saturn 

W. 

22    2  57 

9657 

23  40  35 

9643 

25  18  32 

9699 

26  56  47 

9616 

Spica 

E. 

41    0  48 

9747 

39  25  11 

9741 

37  49  26 

9735 

36  13  33 

97S1 

Antares 

E. 

86  50  27 

9704 

85  13  53 

9093 

83  37    4 

9681 

81  59  59 

9680 

Sun 

E. 

111  25  10 

3017 

109  55  18 

3003 

108  25    9 

9080 

106  54  42 

9975  ! 

25 

Pollux 

W. 

62  51  38 

9504 

64  30  41 

9580 

66  10    4 

9564 

67  49  48 

9550  i 

Saturn 

W. 

35  12  37 

9548 

36  52  44 

9533 

38  33  11 

9590 

40  13  57 

9506  j 

ReguluB 

W. 

26  53  17 

9581 

28  32  38 

9564 

30  12  22 

9548 

31  52  28 

9533  > 

Antares 

E. 

73  50  22 

9606 

72  11  35 

9503 

70  32  31 

9580 

68  53    9 

9568 

Sun 

E. 

99  18    8 

9004 

97  45  54 

9880. 

96  13  21 

9874 

94  40  29 

98S0 

26 

Pollux 

W. 

76  13  34 

9475 

77  55  22 

9460 

79  37  31 

9445 

81  20    1 

9431 

Saturn 

W. 

48  42  46 

9433 

50  25  34 

9418 

52    8  43 

9403 

53  52  13 

9380 

Regulus 

W. 

40  18  19 

9456 

42    0  34 

9441 

43  43  IJ 

9496 

45  26    9 

9410 

Antares 

E. 

60  31  57 

9504 

58  50  50 

9499 

57    9  25 

9460 

55  27  43 

9467 

Sun 

E. 

86  51  14 

9789 

85  16  22 

9766 

83  41     9 

9750 

82    5  35 

9734 

27 

Pollux 

W. 

89  57  50 

9356 

91  42  28 

9349 

93  27  26 

9398 

95  12  45 

9313 

Saturn 

W. 

62  35    2 

9315 

64  20  40 

9300 

66    639 

9985 

67  53    0 

9971 

Regulus 

W. 

54    6  27 

9335 

55  51  36 

9390 

57  37    6 

9305 

59  22  58 

9990 

Antares 

E. 

46  55    8 

9413 

45  11  52 

9404 

43  28  23 

9306 

41  44  42 

9380  ) 

Sun 

E. 

74    2  29 

9655 

72  24  48 

«»> 

70  46  46 

9094 

69    8  23 

9608| 

28 

Saturn 

W. 

76  49  59 

9901 

78  38  25 

9188 

80  27  10 

9175 

82  16  15 

9163 

Regulus 

W. 

68  17  37 

9990 

70    5  35 

9907 

71  53  52 

9194 

73  42  29 

9181 

Sun 

E. 

60  51  13 

9533 

59  10  45 

9519 

57  29  58 

9504 

55  48  51 

9409 

29 

Saturn 

W. 

91  26  18 

9105 

93  17  10 

9004 

95    8  19 

9084 

96  59  43 

9075 

Regulus 
Spica 

W. 

82  50  12 

9199 

84  40  37 

9119 

86  31  18 

9109 

88  22  14 

9094 

W. 

29  34  40 

9960 

31  21  39 

9935 

33    9  14 

9913 

34  57  22 

9193 

Sun 

E. 

47  18  43 

9490 

45  35  49 

9418 

43  52  40 

9408 

42    9  16 

9397 

90 

Reffulus 
Spica 

W. 

97  40  12 

9054 

99  32  22 

9048 

101  24  41 

9049 

103  17    9 

I^OT 

W. 

44    4  31 

9191 

45  54  58 

9110 

47  45  42 

9101 

49  96  40 

HO 

Sun 

E. 

33  28  55 

9956 

31  44  17 

9850 

29  59  30 

9944 

28  14  35 
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QBEENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 

Name  and  DinotioD 
of  Object. 

Midnight. 

P.L. 

of 

Dlff. 

XVb. 

P.L. 

of 

I>iff. 

xvnjh. 

P.L. 

of 

Dlff. 

XXJh. 

P.L. 

of 

Diff. 

21 

aArietis 

W. 

93  35  29 

3013 

95    526 

3006 

96  35  33 

9997 

98    5  49 

9991 

Aldebaran 

W. 

62    9  21 

8869 

63  42  28 

9855 

65  15  45 

9846 

ee  49  13 

9SS8 

Hpica 

E. 

72  18  45 

9899 

70  46  25 

9899 

69  13  56 

9885 

67  41  18 

9877 

32 

Aldebaran 

W. 

74  39  20 

9799 

76  13  58 

9783 

77  48  48 

9773 

79  23  51 

9763 

Pollux 

W. 

30  59    4 

3897 

32  31  27 

9878 

34    4  14 

9861 

35  37  23 

9845 

Spica 

E. 

59  55  40 

9838 

58  22    2 

9831 

56  48  14 

9899 

55  14  15 

9615 

Suit 

E. 

129    4    9 

3158 

127  37  10 

3148 

126    9  58 

3137 

124  42  33 

3196 

23 

Aldebaran 

W, 

87  22  31 

9709 

88  58  59 

9698 

90  35  42 

9687 

92  12  39 

9675 

Pollux 

w. 

43  28  20 

9767 

45    3  31 

9753 

46  39    1 

9738 

48  14  50 

9793 

Spica 

E. 

47  21  47 

9775 

45  46  47 

9768 

44  Jl  37 

9760 

42  36  17 

9753 

Antares 

E. 

93  14    5 

9759 

91  38  34 

9740 

90    2  47 

9799 

88  26  45 

9716 

Sun 

E. 

117  22    2 

3067 

115  53  12 

3655 

114  24    7 

3049 

112  54  46 

3030 

24 

Aldebaran 

W. 

100  21  30 

9613 

102    0    7 

9600 

103  39    2 

9587 

105  18  15 

9574 

Pollux 

W. 

56  18  43 

9659 

57  56  27 

9638 

59  34  31 

9fa3 

61  12  55 

9009 

Saturw 

W. 

28  35  20 

9609 

30  14  12 

9589 

31  53  22 

9576 

33  32  50 

9569 

Spica 

E. 

34  37  34 

9798 

33     1  3J 

9796 

31  25  25 

9795 

29  49  18 

9797 

Antares 

E. 

80  22  37 

9656 

78  44  58 

9644 

77    7    3 

9639 

75  28  51 

9619 

Sun 

E. 

105  23  58 

9969 

103  52  57 

9948 

102  21  39 

9934 

100  50    3 

9910 

25 

Pollux 

W. 

69  29  52 

9535 

71   10  16 

9590 

72  51     1 

.  9505 

74  32    7 

9480 

Satukn 

W. 

41  55    2 

9499 

43  36  27 

94T7 

45  18  13 

9469 

47    0  19 

9448 

Regulus 

w. 

33  32  55 

9517 

35  13  44 

9509 

36  54  54 

9487 

38  36  26 

9479 

Antares 

E. 

67  13  30 

9555 

65  33  33 

9543 

63  53  19 

9530 

62  12  47 

9517 

Sun 

E. 

93    7  18 

9644 

91  33  47 

9898 

89  59  56 

9813 

88  25  45 

9798 

26 

Pollux 

W. 

83    2  52 

9416 

84  46    4 

9401 

86  29  38 

9386 

88  13  33 

9371 

Saturn 

W. 

55  36    4 

9374 

57  20  16 

9359 

59    4  50 

9344 

60  49  45 

9399 

Regulus 

w. 

47    9  29 

9395 

48  53  11 

9380 

50  37  15 

9385 

52  21  40 

9350 

Antares 

E. 

53  45  44 

9456 

52    3  29 

9444 

50  20  57 

9433 

48  38  10 

9498 

Sun 

E. 

80  29  40 

9718 

78  53  24 

9709 

77  16  47 

9687 

75  39  49 

9670 

27 

Pollux 

W. 

96  58  25 

9999 

98  44  26 

8885 

100  30  47 

99» 

102  17  28 

9950 

Saturn 

W. 

69  39  42 

9957 

71  26  45 

9943 

73  14    9 

9999 

75     1  54 

9915 

Regulus 

W. 

61    9  12 

9976 

62  55  47 

9969 

64  42  43 

9947 

66  30    0 

9934 

Antares 

E. 

40    0  51 

9389 

38  16  51 

9378 

36  32  44 

9374 

34  48  32 

9379 

Sun 

E. 

67  29  39 

9593 

65  50  34 

9577 

64  11    8 

9569 

62  31  21 

9547 

28 

Saturn 

W. 

84    5  39 

9150 

85  55  22 

9138 

87  45  23 

9196 

89  35  42 

9115 

Regulus 

W. 

75  31  25 

9169 

77  20  40 

9157 

79  10  13 

9145 

81    0    4 

9134 

Sun 

E. 

54    7  26 

9478 

52  25  42 

9465 

50  43  40 

9453 

49    1  20 

9441 

29 

Saturn 

W. 

98  51  21 

9066 

100  43  13 

9057 

102  35  18 

9050 

104  27  35 

9049 

Reffulus 
Spica 

W. 

90  13  23 

9084 

92    4  46 

9075 

93  56  23 

9068 

95  48  12 

9061 

W. 

36  46    0 

9176 

38  35    4 

9160 

40  24  32 

9145 

42  14  22 

9133 

Sun 

E. 

40  25  37 

9388 

38  41  45 

9379 

36  57  40 

9371 

35  13  23 

9363 

30 

Regulus 

W. 

105    9  44 

3034 

107    2  25 

9081 

108  55  11 

9096 

110  48     1 

9096 

Spica 

W. 

51  27  50 

9086 

53  19  11 

9060 

55  10  41 

9075 

57    2  19 

9070 

Sun 

E. 

26  29  32 

9335 

24  44  23 

9339 

22  59  10 

9330 

21  13  54 

9398 
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MERCURY,   1888. 


GBBBirWIOH  MEAN  TDfB. 


JANUABT. 


FBBBUABT. 


AmMrrat 

Ugbt 
Awension. 


Noon, 


h  m  i 
18  I  50.82 
18  8  38.63 
18  15  28.48 
18  22  20.24 
1829  13.81 

18  36  9.07 

18  43  5.92 

18  50  4.25 

18  57  3.95 

19  4  4.90 

19  11  7.01 
19  1810.16 
19  25  14.24 
19  32  19.13 
19  39  24.71 

19  46  30.86 

19  53  37.46 

20  0  44.38 
20  7  51.48 
20  14  58.63 

20  22  5.70 
20  2912.53 
20  36  18.94 
20  43  24.76 
20  50  29.80 

20  57  33.82 

21  4  36.56 
21  11  37.75 
21  18  37.07 
2125  34.16 

2132  28.59 
21  39  19.85 


Var.of 
B.A. 
fori 
Hour. 


Noon, 


• 
+16.M8 
17.0M 
17.118 
17.105 
17.M8 

+17.S36 
17.400 
17.400 
17.5U 
17.M5 

+17.611 
17.098 
17.098 
17.719 
17.745 

+17.708 
17.788 
17.798 
17.700 
17.787 

+17.181 
17.7n 
17.788 
17.780 
17.001 

+17.048 
17.804 
17.513 
17.498 
17.897 

+17.808 
+17.009 


Apparent 
DeoBiUktioii. 


Noon, 


-24  1841.5 
24  23  52.3 
24  27  45.2 
24  30  19.0 
24  31  32.6 

-24  31  24.6 
24  29  54.0 
24  26  59.6 
24  22  40.3 
24  16  55.2 

-24  9  43.3 
24  1  3.6 
23  50  55.4 
23  39  17.7 
23  26   9.9 

-23  1131.1 
22  55  20.7 

.  22  37  38.1 
22  18  23.0 
21  57  34.9 

-21  35  13.3 
21  11  18.0 
20  45  49.2 
20  18  46.9 
19  60  11.2 

-19  20  2.9 
18  48  22.7 
18  15  11.8 
17  40  31.5 
17    4  24.1 

-16  26  52.0 
-15  47  58.1 


Var.of 
SmI. 
fori 
Hour. 


Noon, 


-14.58 

11.84 

8.00 

4.75 

-1.30 

+  9.05 
5.58 
0.03 
19.58 
18.18 

+18.88 
88.40 
97.80 
30.84 
84.79 

488.58 


50.07 
58.86 

+87.85 
81.75 
05.05 
00.54 
78.49 

+77.97 
01.07 
84.83 
88.51 
09.09 

+95.57 
+90.00 


Mertdiui 


h  m 
23  22.3 
23  25.2 
23  28.1 
2331.1 
23  34.1 

23  37.1 
23  40.1 
23  43.2 
23  46.2 
23  49.3 

23  52.5 
23  55.6 
23  58.7 

0    1.9 

0   5. 
0   8.2 
0  11.4 
0  14.6 
0  17.8 

0  21.0 
0  24 
0  27.3 
0  30.5 
0  33.6 

0  36.8 
0  39.9 
0  42.9 
0  46.0 
0  49.0 

0  52.0 
0  54.9 


Noon, 


h   m    i 
21  39  19.85 
2146    7.36 
2152  50.53 

21  59  28.57 

22  6   0.57 

22  1225  53 
22  18  42.33 
22  24  49.66 
22  30*46.08 
22  36  29.95 

22  4159.48 
22  4712.77 
22  52   7.72 

22  56  42.16 

23  0  53.83 

23  4  40.46 
23  7  69.84 
2310  49.87 
23  13  8.60 
23  14  54.43 

2316  6.04 
23  16  42.60 
23  16  43.83 
23  16  10.07 
23  15   2.33 

23  13  22.38 
23  11  12.72 
23  8  36.61 
23  5  37.99 
23   221.3G 

22  68  51.66 
22  55  14.06 


Var.of 
B.A. 
fori 
Hour. 


Noon, 


s 
+17.009 
10J84 
10.898 
18.480 
18.184 

+15.878 
18.519 
15.800 
14.001 
14.049 

+18.406 


11.878 
10.977 
0.000 

+  8.888 
7.710 
8.444 
5.105 
8.704 

+  9.957 

+  0.787 

-0.080 

8.184 


ktlon. 


Noon, 


-15  47  58.1 
15  7  46.4 
14  26  21.8 
13  43  49.8 
13   017.2 

-1215  52.3 

1130  44.5 

1045   5.0 

9  69   6.5 

913   3.6 

-827  12.4 
7  4161.3 
6  67  20.1 
614  0.3 
532  14.8 

-  4  52  27.4 
4  15  2.4 
3  40  24.5 
3  867.9 
2  41    5.9 


+  08.80 


-217  10.2  +54.81 


-4.004 
5.078 
7.003 
7.850 
8.500 


1  57  30.0 
142  21.6 
I  31  57.8 


Var.of 
Dad. 
fori 
Hour. 


Noon, 


104.97 
107.05 
110.01 

+118.00 
118.67 
114.84 
115.14 
115.88 

+114.14 
118.48 
188J7 


108.18 


+  00.00 


88.78 
74J8 
64.88 


43.61 
31.80 
10.94 


I  26  26.3  +   7.88 


1  25  49.9 
130  5.3 
139  2.8 
15226.4 

2  9  53.2 


2  30  54.9 
-  8.158   -  2  54  58.2 


-  4.61 
16.61 
88.94 
36.75 
48.31 


-63.48 


0  54  J) 

0  67.7 

1  0.5 
1  3.2 
1    5.8 

1  8.3 
I  10.6 
1  19JB 
114.8 
I  16.6 

1  16.1 
1  19.4 
120.3 
120.9 
121.2 

121.0 
120.3 
I  19.2 
1  17.5 
1  15.3 

1  12.5 
1  9.2 
1  5.2 
1  0.7 
0  56.7 

0  60.1 
0  44.0 
0  37.4 
0  30.5 
0  88.3 

015.9 
0  S,i 


Dfty  of  the  Month. 


Ut.   8th. 


nth. 


18th. 


9Ut  26th. 


SUt.  Bay  of  the  Month. 


5th. 


18th. 


15th. 


Semidiameter 
Hot,  Parallax 


6.3 


6.2 


i\3 
6J2 


2.3 
6.2 


6.3 


6.5 


i:6 

6.8 


Semidiameter 

Horizootal  Parallax  . 


si:7 

7J9 


7.9 


9.0 


10j5 


12it 
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GBBBlfWIOH  MBAF  TIME. 

MARCH. 

ilPBIL. 

« 
1 

Aaeeneion. 

Yar.ttf 
B.A. 
fori 
Honr. 

btOSi. 

Var.of 
Deol. 
fori 

Honr. 

Meridian 
Pa«a«e. 

1 

Asoension. 

Var.of 
RA. 
fori 
Honr. 

Apparent 

Var.of 
Deol. 
fori 
Honr. 

Meridian 
Passase. 

N9on, 

No<m, 

iVOOfl. 

ifeon. 

Noon. 

Jfoon. 

^OOfl. 

Noon, 

1 

h    m     • 
93   9  91.36 

s 

O        /        // 

-9   9  53.9 

$1 
-48.91 

h    m 
0  93.3 

1 

h   m    s 
93    5.^4.77 

s 
+10.910 

0     /     II 
-7  47    4.0 

+  44.31 

h    m 
99  94.7 

9 

99  68  51.66 

8.898 

9  30  54.9 

58.80 

0  15.9 

9 

93   9  44.70 

10.586 

7  98  39.3 

48.31 

99  95.0 

3 

99  65  14.06 

9.158 

9  54  58.9 

83.49 

0    8.4 

3 

93  14    9.67 

10.910 

7    8  96.0 

58.90 

99  95.5 

4 

99  61  33.81 

9.180 

3  91  96.6 

88.87 

\  0    0.9 

{»    &S.S 

4 

93  18  98.93 

11.918 

6  46  47.7 

55.97 

99  96.1 

6 

99  47  66.01 

8.9S8 

3  49  41.3 

79.90 

93  45.9 

6 

93  93    1.00 

11.511 

6  93  40.9 

59.64 

99  96.8 

6 

99  44  95.40 

-8J84 

-4  19    3.7 

-74.91 

93  38.7 

6 

93  97  40.64 

+11.700 

-  5  59    5.7 

+  63.99 

99  97.6 

7 

99  41    6.97 

8.005 

4  48  56.1 

74.89 

93  31.7 

7 

93  39  96.85 

19.058 

5  33    6.6 

66.70 

99  98.6 

8 

99  38   9.31 

7.304 

5  18  43.8 

79.04 

93  95.0 

8 

93  37  19.37 

19.917 

5    6  46.0 

70.06 

99  99.6 

9 

99  36  16.59 

8.487 

5  47  55.9 

71.88 

93  18.7 

9 

93  49  17.96 

19.566 

4  37    3.9 

78.99 

99  30.7 

10 

99  39  61.60 

5.501 

616    3.1 

88.88 

93  19.7 

10 

93  47  99.46 

19.808 

4    7    3.1 

76.61 

99  31.9 

11 

99  30  48.69 

-4.895 

-6  49  46.3 

-84.70 

93    7.1 

11 

93  69  39.79 

+19.045 

-  3  35  46.7 

+  79.75 

99  33.3 

19 

99  99   9.39 

9.848 

7    7  43.3 

80.04 

93    1.9 

19 

93  67  48.60 

19JB79 

3    3  15.9 

99  34.7 

13 

99  97  53.99 

i.895 

7  30  43.0 

54.87 

99  67.1 

13 

0    3  10.04 

19.609 

9  99  39.8 

85.78 

99  36.9 

14 

99  97   9.84 

1.890 

7  51  34.3 

40.95 

99  59.7 

14 

0   8  36.99 

19.799 

164  39.3 

88.67 

99  37.8 

16 

99  96  36.64 

-8J41 

8  10  10.0 

49.58 

99  48.7 

16 

0  14    9.43 

13.905 

1  18  37.9 

91.49 

99  39.4 

16 

9996  31.88 

+  0J» 

-8  96  95.3 

-87  J8 

99  46.1 

16 

0  19  47.35 

+14.195 

-  0  4198.9 

+  94JM 

9941.9 

17 

99  96  60.81 

1.S40 

8  40  18.3 

91.74 

9941.8 

17 

0  96  30.81 

14.497 

-0    3  14.4 

96.98 

99  43.1 

18 

99  97  31.59 

9.198 

8  6148.7 

96.80 

99  38.9 

18 

0  31  19.88 

14.683 

+  0  36    9.5 

99.49 

99  45.1 

19 

99  98  33.00 

3.079 

9    0  67.9 

19.99 

99  36.3 

19 

0  37  14.65 

.  14.908 

1  16  90.4 

101.00 

99  47.9 

90 

99  99  54.18 

3.778 

9    7  45.7 

14.14 

99  34.0 

90 

0  43  16.93 

15.147 

1  57  37.3 

104.40 

99  49.3 

91 

99  31  33.99 

+  4.591 

-9  19  16.8 

-8.48 

99  39.0 

91 

0  49  91.76 

+15.908 

+  9  39  51.0 

+106.79 

99  61.6 

99 

99  33  31.31 

5.938 

9  14  33.5 

-9.94 

99  30.9 

99 

0  55  34.40 

15.667 

3  99  59.3 

106.85 

99  64.0 

93 

99  36  45.08 

5.908 

9  14  39.1 

+  9.44 

99  98.8 

93 

1    153.35 

15.994 

4    6  59.7 

111.07 

29  56.4 

94 

99  38  14.95 

8.588 

9  19  37.9 

7.88 

99  97.6 

94 

1    8  18.81 

16.900 

4  51  49.7 

113.08 

99  59.0 

95 

99  40  57.84 

7.108 

9   8  31.7 

19.76 

99  96.6 

95 

1  14  51.00 

16.484 

5  37  96.4 

114.86 

93    1.7 

96 

99  43  64.89 

+  7.845 

-9   9  96.0 

+17.69 

99  95.8 

96 

1  91  30.13 

+16.779 

+  6  93  46.6 

+116.70 

93    4.6 

97 

99  47    4.59 

8.158 

8  54  93.8 

99.47 

99  95.1 

97 

1  98  16.46 

17.084 

7  10  46.7 

118.98 

93    7.6 

98 

99  50  95.99 

8.898 

8  44  98.7 

97.10 

99  94.7 

98 

1  35  10.93 

17.389 

7  58  29.9 

119.70 

93  10.6 

99 

99  53  58.39 

0.089 

8  39  43.9 

31.61 

99  94.5 

99 

1  49  11.68 

17.794 

8  46  30.9 

190.93 

93  13.8 

30 

99  57  41.09 

9.485 

8  19  19.7 

95.97 

99  94.4 

30 

149  91.06 

18.050 

9  35    5.8 

191.94 

93  17.9 

31 

93    133.37 

+  0.874 

-^   358.4 

+40.90 

99  94.5 

31 

1  56  38.57 

+18.409 

+10  94    2.2 

•I-199.79 

93  90.7 

39 

93    6  34.77 

+10.94D 

-7  47    4.0 

+i4.31 

29  94.7 

39 

9    4    4.40 

+18.788 

+  11  13  14.1 

+193.99 

23  24.3 

DayoftbeMoDth. 

1st. 

8th. 

nth. 

18th 

.  9l8t  9 

6th. 

81st. 

Day  of  the  Month. 

5th. 

10th. 

15th.  2 

lOth. 

95tb. 

80th. 

Semidiameter  .  . 
Hor.  Parallax    .  . 

13.7 

5.4 
14.3 

5i! 
13.9 

19.9 

4:5 
11.8  1 

4:1 
0.8 

9.9 

Set: 
Ho 

aidiameter   .  . 
r.  Parallax    .  . 

^:5 

3:2 

8.5 

3:0 
8.0 

2:8 
7.6 

7.2 

6.9 

The  sign  +  prefixed  to  the  hourly  ohMge  of  deoUnation  indioatee  1 
tionaaredeereacfaig.    The  sign  -  indloatee  that  north  decUiMti 
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ORBBirWIOH  MBAir  TDCB. 

MAT. 

JUNE. 

1 

1 

Asoension. 

Var.of 
R.A. 
fori 
Honr. 

^TSZ,. 

Var.of 
Docl. 
fori 
Honr. 

Merldiau 
Passagd. 

1 

1 

Asoension. 

Var.of 
S.A. 
fori 

Honr. 

Dtxssi,. 

Var.of 
Ded. 
fori 

Honr. 

Meridlaii 
Fassaca. 

No<m. 

Nwm. 

Noon. 

Noon. 

No&n. 

Koon, 

Noon. 

ifoon. 

1 

b    m     s 
1  66  38.57 

8 

+18.409 

0        /        // 

+10  24    2.2 

+199.79 

h.  m 
23  20.7 

1 

h    m    s 
6  1 1  46.76 

s 
+16.888 

0     /     «/ 
+25  34  10.6 

-0.48 

k    m 
130.3 

2 

2    4    4.40 

18.798 

11  13  14.1 

193.99 

23  24.3 

2 

6  18  23.82 

16.956 

25  29  30.7 

18.80 

133.0 

3 

2  11  38.71 

19.106 

12    2  34.4 

193.49 

23  28.1 

3 

6  24  47.04 

U.675 

25  23  10.3 

17.80 

136.6 

4 

2  19  21.59 

19.400 

12  51  55.5 

193.99 

23  32.0 

4 

6  30  56.14 

15.081 

25  15  16.1 

91.89 

137.7 

5 

2  27  13.08 

19.895 

13  41    9.5 

199.80 

23  36.1 

5 

6  36  50.83 

14.475 

25    5  54.8 

95.11 

139.6 

6 

2  35  13.14 

+90.179 

+  14  30    6.7 

+191.90 

23  40.3 

6 

6  42  30.83 

+13.857 

+24  55  13.1 

HK.33 

141.3 

7 

2  43  21.62 

99.585 

15  18  37.2 

190.57 

23  44.9 

7 

6  47  56.90 

13.998 

24  43  17.5 

31.97 

149.8 

8 

2  51  38.24 

90.658 

16    6  30.2 

118.77 

23  49.1 

8 

6  53    5.76 

19.580 

24  30  14.5 

33.94 

144.0 

9 

3    0    2.65 

91.173 

16  53  34.2 

116.48 

23  53.7 

9 

6  68   0.14 

11.989 

24  16  10.6 

36.35 

145.0 

10 

3    8  34.33 

91.469 

17  39  37.1 

113.68 

23  58.4 

10 

7    2  38.76 

11.978 

24    1  12.0 

38.50 

145.6 

11 

3  17  12.61 

+91.733 

+1824  26.5 

+110.35 

11 

7    7    1.31 

+10.601 

+23  45  25.0 

-46.38 

146.0 

12 

3  25  56.69 

91.944 

19    7  49.9 

106.51 

0    3.2 

12 

7  11    7.52 

0.914 

23  28  55.9 

48.00 

146.9 

13 

3  34  45.61 

99.195 

19  49  35.1 

109.17 

0    8.1 

13 

7  14  57.08 

9JU4 

23  1 1  50.8 

48.38 

146.0 

14 

3  43  38.34 

99.960 

20  29  30.2 

97.34 

0  13.0 

14 

7  18  29.68 

8.500 

22  54  15.8 

44.50 

145.6 

15 

8  52  33.68 

99.343 

21    7  24.1 

99.07 

0  18.0 

15 

7  2144.99 

7.773 

22  36  17.0 

46.36 

144.9 

16 

4    1  30.40 

+99.374 

+2143   6.5 

+  86.41 

0  23.1 

16 

7  24  42.67 

+  7.089 

+22  18    0.4 

-46.06 

143.9 

17 

4  1027.19 

99.349 

22  16  29.0 

80.41 

0  28.1 

17 

7  27  82.40 

6.sn 

2169  32.1 

46.34 

1  42.6 

18 

4  19  22.71 

99.968 

22  47  24.2 

74.14 

0  33.1 

18 

7  29  43.88 

6.610 

21  40  58.2 

46.45 

1  41.0 

19 

4  28  15.64 

99.133 

23  15  46^ 

67.68 

0  38.0 

19 

7  31  46.78 

4.730 

21  22  24.7 

46.81 

139.1 

20 

4  37    4.68 

91.946 

23  41  31.7 

61.09 

0  42.9 

20 

7  33  30.81 

S.038 

21    3  57.5 

45.08 

136.9 

21 

4  45  48.62 

+91.706 

+24    4  38.1 

+  64.44 

0  47.7 

91 

7  34  65.72 

+  8.137 

+20  45  42.6 

-45Jn 

134.3 

22 

4  54  26.29 

91.494 

24  25    4.7 

47.78 

0  52.4 

22 

7  36    1.31 

9.898 

20  27  46.0 

44.30 

131.4 

23 

5    2  56.62 

91.097 

24  42  52.1 

41.19 

0  57.0 

23 

7  36  47.43 

1.515 

20  10  13.7 

43.96 

128.2 

24 

5  1 1  18.62 

90.730 

24  58   2.6 

34.71 

1     1.4 

24 

7  37  14.04 

+  0.709 

19  53  11.7 

41.87 

194.7 

25 

5  19  31.40 

90.399 

25  10  39.2 

98.38 

1    5.7 

25 

7  37  21.15 

-0.106 

19  36  45.7 

40.95 

190.9 

26 

5  27  34.18 

+19.898 

+25  20  46.1 

+  99.93 

1    9.8 

26 

7  37    8.93 

-  0.906 

+19  21     1.4 

-38.40 

1  16.8 

27 

5  35  26.26 

19.438 

25  28  28.1 

16.31 

1  13.8 

27 

7  36  37.67 

1.603 

19    6    4.4 

86.31 

1  19.3 

28 

5  43    7.02 

18.964 

25  33  50.7 

10.69 

I  17.5 

28 

7  35  47.86 

9.454 

18  52    0.1 

34.01 

1    7.5 

29 

5  50  .35.90 

18.449 

25  36  59.9 

6.19 

1  21.0 

29 

7  34  40.14 

3.183 

18  38  53.5 

81.50 

1    2.5 

30 

5  57  52.43 

17.995 

25  38    1.9 

+    0.09 

1  24.3 

30 

7  33  15.38 

3.879 

18  26  49.8 

98.70 

0  57.1 

31 

6    4  56.18 

+17.384 

+25  37    3.3 

-    4.86 

127.4 

31 

7  31  34.66 

-  4.519 

+18  15  53.0 

-96.01 

0  51.5 

32 

6  1 1  46.76 

+I6.a» 

+25  34  10.6 

-    9.48 

130.3 

32 

7  29  39.29 

-5.001 

+18    6    7.4 

-98.88 

0  45.7 

Day  of  the  Hoiith. 

6th 

lOtb. 

15th. 

10th. 

Mth. 

80th. 

Day  of  the  Month. 

4tii. 

0th. 

Uth. 

10«h. 

84th. 

SOth. 

Semidiameter    .  . 
Hor.  Parallax    .  . 

2.^ 
67 

.     2.5 
^     6.7 

2.6 

6.8 

27 
7.1 

S 
» 
i 

1:9 

r.7 

3:2 

8.4 

Semidiameter    .  . 
Hor.  Parallax    .  . 

9.S 

!   lOJ 

4JS 
11.3 

4B 
12.6 

(C2 
13.8 

6:6 

14.9 

ideolinations; 

the  sign  ~  indloatea  aonth  decUnattons. 
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GRERNWIOH  MEAN  TIME. 

JULY. 

AUGUST. 

5 
1 

1 

AppareDt 

Right 
Atoension. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 

Var.of 
Docl. 
fori 
Honr. 

Meridian 
Paasage. 

^ 

t 

^S^"' 

Var.of 
E.A. 
fori 

Hour. 

i&SSS^^u. 

Var.of 
Decl. 
fori 

Honr. 

Meridian 
Parage. 

Noon, 

Noon. 

JToon, 

Noon. 

Noon. 

Noon, 

Noon. 

ifoon. 

1 

h    m     ■ 
7  3134.66 

s 
-4.519 

+18  15  53!() 

it 
-96.01 

b    ni 
0  51.5 

1 

h   m    ■ 
7  27  47.03 

8 

+13.001 

0     t     It 
+90  45  91.5 

+  10.56 

h    m 
99  47.1 

9 

7  29  39.99 

S.0Q1 

18   6   7.4 

99.80 

0  45.7 

9 

7  33  19.39 

14.090 

90  48  49.8 

0.15 

9948.9 

3 

7  97  30.87 

5.500 

17  57  36.6 

19.08 

0  39.6 

3 

7  38  59.65 

14.010 

20  50  12.9 

+    1.90 

92  51.1 

4 

79511.17 

0.086 

17  50  23.6 

10.88 

0  33.3 

4 

7  45    7.90 

16.703 

20  49  41.2 

-    4.00 

99  53.6 

6 

7  99  48.25 

0.305 

17  44  30.9 

13.00 

0  96.9 

5 

7  51  35.80 

10.555 

20  46  57.9 

0.00 

9956.4 

6 

7  20    6.34 

-0.008 

+  17  40  0.2 

-0.55 

0  20.4 

6 

7  58  22.02 

+17.988 

+90  4154.1 

-  15.70 

99  59.5 

7 

7  17  25.88 

0.740 

17  36  59.6 

0.03 

0  13.8 

7 

8   6  24.89 

17.943 

90  34  92.2 

98.00 

93   9.9 

8 

7  14  43.41 

0.774 

17  35    8.4 

-9.01 

0    7.9 

8 

8  12  42.70 

18.598 

90  94  16.3 

98.58 

93   6.5 

9 

719    1.61 

0.090 

17  34  47.1 

+  0.88 

(  0     0.6 
}»  M.O 

9 

8  20  13.62 

10.005 

90  1131.7 

86.90 

9310.9 

10 

7    9  93.17 

0.405 

17  35  47.6 

4.91 

93  47.6 

10 

8  27  55.71 

10.4S0 

19  66   6.1 

41.94 

93  14.1 

11 

7    6  60.75 

-0.188 

+17  38   8.9 

+  7.40 

23  41.3 

11 

8  35  46.98 

+10.700 

+19  37  59.0 

-48.06 

93  1&9 

19 

7    4  96.99 

6.774 

17  41  46.0 

10.03 

23  35.2 

19 

8  43  45.42 

90.057 

19  17  19.0 

65.96 

93  99.3 

13 

7    2  14.42 

5.957 

17  46  37.3 

13.09 

23  29.3 

13 

8  5149.07 

90.934 

18  53  48.9 

01.08 

93  96.5 

14 

7    015.41 

4.045 

17  59  38.9 

10.40 

23  93.6 

14 

8  59  56.05 

90.335 

18  97  53.1 

07.88 

93  30.7 

15 

6  58  39.13 

3.947 

17  59  44.0 

10.09 

23  18.2 

15 

9   8   4.59 

90.306 

17  69  33.3 

78.74 

93  34.9 

16 

6  57   6.56 
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3.11 

2    8.8 

19 

80  41  58.07 

12.366 

20  22  12.5 
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20 
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80 
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19.300 
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49.57 

8  48.9 

21 

18  15  18.51 

+13.517 

-85    9  89.1 

+  0.65 

2  11.7 
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80  51  48.48 

+19.234 
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+50.89 
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82 
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25    8  51.0 

9.53 

2  13.2 

88 
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19.168 
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52.19 

8  50.8 

83 

18  86    6.96 
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4.41 

2  14.6 

83 
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84 
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13.486 
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.21    6  16.17 

19.035 
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54.69 

8  58.6 

85 

18  36  54.87'    13.470 

25    2  86.8 

8.15 

2  17.5 

25 

21  11    4.80 

11.968 

18  17    3.8 

55.89 

8  53.5 

86 

18  48  17.34  1+13.451 
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-24  58  48.8    +10.01 

2  19.0 

26 

31  15  50.63 

+11.901 

-17  54  88.4 

+57.06 

8  54.3 

87 

18  47  39.93 

13.430 

84  54  85.6       11.87 

2  520.4 

27 

81  80  35.45 

11.834 

17  31  25.3 

58.20 

8  55.1 

88 

I8  5:J    1.96 

13.406 

84  49  18.6  !     13.79 

2  21.9 

88 

81  85  18.66 

11.767 

17    7  55.3 

59.30 

8  55.9 

i89 

18  58  83.37 

13.379 
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2  23.3 

89 

81  30    0.87 

11.701 

16  43  59.2 

60.37 

8  56.6 

30 

i 

19    3  44.10 

13.349 

24  36  52.4       17.37 

2  24.7 

30 

81  34  40.89 

11.634 

16  19  37.9 

61.41 

8  57.3 
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31 

19    9    4.09 

+13.317 

-24  29  33.6    +19.18 

2  26.1 

31 

81  39  18.72 

+11.568 

-15  54  58.1 

+62.41 

8  58.0 

38 

19  14  83.87^13.981 

1 

-24  21  31.6,  +90.98 

1 

2  87.5 

38 

21  43  55.56 

+11.509 

-15  89  48.6 

+63.38 

3  587 

I>ay  of  the  Month. 
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MARS,   1888. 


•      GBBBN  VVICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

4 
1 

Aaoension. 

Var.of 
II.A. 
fori 
Hour. 

Appareut 
DeoliDatioii. 

Var.of 
Decl. 
fori 
Honr. 

MerldiHJi 
PasBHge. 

5 

1 

Aacensiou. 

Var.of 
R.A. 
fori 

Hour. 

Apparent 
Declmntioii. 

Var.of 
DecL 
fori 
Hour. 

1 
Meridias 

1 

1 

Noon. 

Noon. 

Noon. 

2.9 

Noon. 

n 
-95.19 

1 

Noon. 

h    111     8 
13  35  51.78 

Noon. 

K 

+9.681 

Noon. 

-7  22  52!8 

Noon. 

h    m     8 
12  50  44.39 

8 

+4.S36 

o       / 

-3    8  4 

il       lU 

18    6.7 

-15.19 

h    III 
16  49.3 

2 

12  52  25.71 

4.906 

3  18  42.9 

94.87 

18    4.5 

2 

13  37    0.18 

9.818 

7  28  50.9 

14.79 

16  46.5 

3 

12  54    6.30 

4.176 

3  28  36.8 

94.69 

18    2.2 

3 

13  38    7.05 

9.754 

7  34  39.2 

14.31 

16  43.7 

4 

12  55  46.15 

4.144 

3  38  24.5 

94.36 

17  59.9 

4 

13  39  12.35 

9.688 

7  40  17.7 

13.89 

16  40.9 

5 

12  57  25.23 

4.119 

3  48    6.0 

94.09 

17  57.6 

5 

13  40  16.05 

9.690 

7  45  46.2 

13.48 

16  38.0 

6 

12  59    3.53 

+4.079 

-3  57  41.1 

-93.89 

17  55.3 

6 

1341  18.11 

+9.550 

-7  51     4.6 

-13.06 

16  35.0 

7 

13    0  41.03 

4.045 

4    7    9.6 

93.55 

17.53.0 

7 

13  42  18.47 

9.4:9 

7  56  12.7 

19.61 

16  32.1 

8 

13    2  17.71 

4.011 

4  16  31.4 

93.97 

17  50.6 

8 

13  43  17.10 

9.406 

8    1  10.4 

19.18 

16  29.1 

9 

13    3  53.54 

3.975 

4  25  46.5 

99.98 

17  48.3 

9 

13  44  13.96 

9.331 

8    5  57.5 

11.74 

16  26.1 

10 

13    5  28.51 

3.939 

4  34  54.7 

99.69 

17  45.9 

10 

13  45    8.99 

fi.^i54 

8  10  33.8 
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16  23.1 

11 

13    7    2.59 

+3.909 
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-99.40 

17  43.5 

11 

13  46    2.15 
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-8  14  59.3 

-10.83 

16  20.0 

12 

13    8  35.75 

3.869 

4  52  49.7 

99.09 
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12 

13  46  5.3.40 

9.095 

8  19  13.7 

10.37 

16  16.9 

13 

13  10    7.97 

3.893 

5    1  36.3 

91.79 

17  38.7 

13 

13  47  42.72 

9.013 

8  23  17.0 

9.91 

16  13.7 

14 

13  11  39.24 

3.789 

5  10  15.5 

91.48 

17  36.3 

14 

13  48  30  04 

1.930 

827    9.1 

9.43 

16  10.5 

15 

13  13   9.53 

3.741 

5  18  47.2 

91.16 

17  33.8 

15 

13  49  15.34 

1.844 

8  30  49.7 

6.05 

16   7.3 

16 

13  14  38.82 

+3.699 

-5  27  11.2 
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17  31.4 

16 

13  49  58.56 

+1.757 

-8  ,34  18.9 
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16    4.1 

17 

13  16    7.09 
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17  28.9 

17 

13  50  39.67 
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8  37  36.4 

7.98 

16   0.8 

18 

13  17  34.31 

3.619 

5  43  36.0 

90.19 

17  26.4 

18 

13  51  18.63 

1.577 

8  40  42.1 

7.49 

15  57.5 

19 

13  19    0.46 

3.567 

5  51  36.5 

19.85 

17  23.9 

19 

13  51  55.39 

,.485 

8  43  36.0 

7.00 

1554.1 

20 

13  20  25.52 

3.591 

5  59  29.0 

19.51 

17  21.4 

20 

13  52  29.92 

1.39V 

8  46  18.0 

6.50 

15  50.7 

21 

13  21  49.46 

+3.474 

-6    7  13.2 

-19.17 

17  18.8 

21 

13  53    2.18 

+1.996 
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15  47.3 
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13  23  12.27 
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22 
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23 
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23 
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4.97 
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28 

13  55  40.78 
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9.39 
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29 
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1.77 
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16  54.9 
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1 
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GREESIVICH  MEAN  TIME. 


MABCH. 


Apparent 

RigUt 
Aflceimion. 


Xoon. 

h  nt  8 
13  56  3.16 
13  56  10.30 
13  56  14.68 
13  56  16/^6 
13  56  15.02 

13  56  10.89 
13  56  3.86 
13  55  5:?.: 0 
13  55  40.08 
13  55  25.07 

13  55  6.16 
13  54  44.24 
13  51  19.32 
13  5351.38 
13  53  20.44 

13  52  46.51 
13  52  9.61 
13  51  29.77 
13  50  47.01 
13  50    1.38 

13  49  12.91 
13  48  21.64 
13  47  27.62 
13  46  30.89 
13  4531.54 

13  44  29.64 
13  43  25.26 
13  42  18.48 
13  41  9.37 
13  39  58.01 

13  38  44.53 
13  37  29.04 


Var.  of 
R  A. 
fori 
Hour. 


Aoon. 


+0.354 

0.940 

0.1ii4 

+0.007 

-0.119 

-0.939 
0.3S4 
0.477 
0.601 
0.796 

-0  851 
0.976 
l.IOl 
1.996 
1.351 

-1.476 
1.599 
1.791 
1.841 
1.960 

-9.078 
9.194 
9.307 
9.418 
9596 

-9.631 
9.732 
9.631 
9.99G 
3.018 

-3.104 
-3.185 


Apparent 
Deolinati 


.nation. 


Koon. 


1  54.0 

2  16.5 
2  25.5 
2  21.0 
2    2.7 


-9  1  30.6 
9    0  44.7 

8  59  44.8 
8  58  30.9 
8  57    2.8 

-8  55  20.6 
8  53  24.4 
851  14.1 
8  48  49.7 
8  46  11.5 


-8  43  19.5 
8  40  13.8 
8  36  54.6 


Var.  of 
Decl. 
fori 
Hour. 


Noon. 

-  1.91 
0.66 

-  0.09 
+  0.48 

1.05 

+  1.63 
9.91 
9  79 
3.37 
3.96 

+  4.55 
5.14 
5.79 
6.30 

6.88 


+  7.45 
809 
8.57 
8  33  22.1  '       9.12 
8  29  36.5  I      9.67 


-8  25  38.1 
8  21  27.1 
8  17  3.8 
8  12  28.4 
8    7  41.5 

"8  2  43.3 
7  57  34.2 
7  52  14.6 

7  46  45.0 
7  41    5.7 

-7  35  17.6 
-7  29  2J.0 


+10.90 
10.79 
11.93 
11.79 
19.19 

+19.65 
13.10 
13.53 
13.94 
14.39 

+14.68 
+•15.09 


Meridian 


Day  of  the  Month. 


Semidiameter  . 
Hor.  Parallax    . 


l8t. 

«th. 

nth. 

16th. 

2l8t. 

20th. 

6.2 

f)!5 

6.8 

1m 

7.5 

7".8 

10  9 

11.4 

12.0 

12.5 

13.0 

13.4 

h  m 
15  14.8 
15  10.9 
15  7.0 
15  3.1 
14  59.1 

14  55.1 
14  51.0 
14  46.9 
14  42.7 
14  38.5 

14  34.2 
14  29.9 
14  23.5 
14  21.1 
14  16.6 

14  12.1 
14  7.5 
14  2.9 
13  58.2 
13  53.5 

13  48.8 
13  44.0 
13  39.1 
13  34.2 
13  29.3 

13  24.3 
13  19.3 
13  14.2 
13  9.1 
13    4.0 

12  58.8 
12  53.6 


8lBt. 


8.0 
13.ii 


APRIL. 


Apparent 

Bight 
Aeoeusion. 


Noon, 


13  37  29.04 
13  36  11.64 
13  34  52.46 
13  33  31.64 
13  32    9.27 

13  30  45.55 
13  29  20.62 
13  27  54.65 
13  26  27.80 
13  25    0.24 

13  23  32.13 
13  22  3.67 
13  20  35.04 
13  19  6.41 
13  17  37.96 

13  16  9.87 
13  14  42.32 
13  13  15.47 
13  11  49.48 
13  10  24.51 


Var.  of 
fi.A. 
fori 
Hour. 


Noim. 


Apoarent 
DeoUnatlon. 


-3.185 
3.909 
3.333 
3.400  I 

3.460  I 

I 

-3.514 
3.561! 
3.601  I 
3.634  I 
3.660  ' 


Noon. 

O        I        II 

-7  29  21.0 
7  23  16.6 
7  17  4.9 
7  10  46.7 
7    4  22.6 

-6  57  53.5 
6  5120.3 
6  44  43.7 
6  38  4.6 
6  31  23.9 


-3.679  -6  24  42.6 

3.690  6  18    1.6 

3.693!  6  1121.8 

3.689  6    4  44.3 

3.678  1  5  58  10.0 


-3.659  ! 
3.634. 
3.601 
3.569 


3.515 


13  9    0.72.  -3.463 

13  7  38.27  3.405 

13  6  17.27  I  3.349 

13  4  57.86  I  3.973 

13  3  40.18  3.198 


Var.  of 
Deol. 
fori 
Hour. 


iVoon. 


13  2  24.34  \ 
13  1  10.48  I 
12  59  58.69  I 
12  58  49.07, 
12  57  41.72  1 

12  56  36.73 
12  55  34.19! 


-3.119 
3.034 
9.946' 
9.854 
9.757 

-9.057 
-9.553 


-5  51  39.9 
5  45  14.9 
5  38  55.8 
5  32  43.7 
5  26  39.3 

-5  20  43.6 
5  14  57.2 
5    9  20.8 
5    3  55.2: 
4  58  41.3 

-4  53  39.4  +-19.31 
4  48  50.3  11.77 
4  44  14.5  11.90 
4  39  52.6  I  10.69 
4  35  44.9       10.01 

-4  31  52.0    +.  9.39 
-4  28  14.2  I  +  8.75 


+15.09 
15.33 
15.69 
15.88 
16.11 

+16.30 
16.45 
16.58 
16.66 
16  71 

+16.79 
16.68 
16.61 
16.50 
16.34 

+16.15 
15.99 
15.65 
15.35 
15.60 

+14.63 
14.99 
13.79 
13.39 
19.83 


Meridian 
PasMkge. 


h  in 
12  53.6 
12  48.4 
12  43.1 
12  37.8 
12  32.5 

12  27.2 
12  21.9 
12  16.5 
12  11.1 
12    5.7 

12  0.3 
1 1  54.9 
1 1  49.5 
11  44.1 

1 1  38.7 1 

1 1  33.3 
1 1  27.9 ! 
11  22.61 
11  17.2 
11  11.9 

11  6.6 
11  1.31 
10  56.0 
10  50.8 
10  45.6 

10  40.4 
10  35.3 
10  30.2 
10  25.1 
10  20.1 

10  15.1 
10  10.2 


Day  of  the  Mouth. 


Semidiameter.  . 
Hor.  Parallax  .  . 


oth. 


10th. 


8.1       8.3 
14.2    14.5 


15th. 


8.3 
14.6 


20th. 


8.3 
14.6 


25th. 


14.4 


80th. 


8.1 
14.2 


The  flign  -I-  prefixed  to  the  hourly  change  of  declination  iudioatee  that  north  declinationa  are  inoreaaing  and  eonth  deolina- 
tiona  are  decreasing.    The  sign  —  indicates  that  north  decllnationB  are  decreasing  and  aouth  deoUnatlona  increasing. 
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7.302      22  57  28.5 

18.09 

4  18.1 

20 

17  50  23.38 

8.088 

25    1  15.6 

1.56 

3  52.8 

.21 

16  20  25.90 

+7  335! -23    4  37.3 

-17.64 

4  17.1 

21 

17  53  37.63 

+8.101 

-25    1  45.4 

-0.99 

3  52.1 

|22 

16  23  22.36 

7.369  !     23  1 1  35.3 

17.19 

4  16.1 

22 

17  56  52.24 

8.116 

25    159.7 

-0.27 

3  51.4 

|23 

16  26  19.61 

7.40q!     23  18  22.2 

16.79 

4  15.1 

23 

18    0    7.19 

8.130 

25    158.5 

+  0.37 

3  50.7 

i24'  16  29  17.64 

7.434      23  24  57.8 

16.94 

4  14.1 

24 

18    3  22.47 

8.143 

25    141.8 

1.08 

3  50.0 

25 

16  32  16.44 

7.466 

23  31  22.0  '     15.76 

4  13.1 

25 

18    6  38.07 

8.156 

25    1    9.5 

1.67 

3  49.3 

26 

16  35  16.01 

+7.496 

-23  37  34.6 

-15.98 

4  12.2 

26 

18    9  53.96 

+8.168 

-25    0  21.5 

+  9.33 

3  48.6 

27 

16  38  16.34 

7.539 

23  43  35.4 

14.78 

4  11.3 

27 

18  13  10.13 

8.179 

24  59  17.7 

9.99 

3  47.9 

i28 

16  41  17.42 

7.560 

23  49  24.2 

14.96 

4  10.4 

28 

18  16  26.57 

8.190 

24  57  58.2 

3.65 

3  47.2 

J29    16  44  19.23 

7.591 

23  55    0.9 

13.77 

4    9.5 

20 

18  19  43.26 

8.900 

24  56  22.8 

4.31 

3  46.5 

30 

16  47  21.78 

7.691 

24    0  25.2 

13.95 

4    8.6 

30 

18  23    0.17 

8.909 

24  54  31.6 

4.07 

3  45.9 

31 

16  50  25.05 

+7.651 

-24    5  37.1 

-19.73 

4    7.7 

31 

18  26  17.30 

+6.918 

-24  52  24.4 

+  5.63 

3  45.3! 

32 

16  53  29.03 

+7.680 

-24  10  36.3 

-19.90 

4    6.8 

32 

18  29  34.63 

4«.996 

-24  50    1.3 

+  8.30 

3  44.7 

1     Day  of  the  Mont 

h. 

2d. 

7th. 

rith. 

nth. 

29d. 

97th. 

Day  of  the  Month. 

3d. 

7th. 

19th. 

nth. 

29d. 

27th. 

Semidiameter  .  .  . 
Hor.Parallai    .  .  . 

3.8 
6.6 

3:7 
6.5 

3!6 
6.4 

3:6 
6.2 

6.1 

6.0 

Seroidiametar    .  . 
Hor.  Parallax    .  . 

3:4 
5.fl 

3.3 

1     5.8 

5.7 

6.6 

3J2 
5.5 

^'.1 
5.4 

N< 
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GEEElirWIOH  MEAN  TIMB. 


NOVEMBER. 


Apparent 

Ricbt 
Asceusiou. 


iVoon. 


Var.of 
R.A. 
fori 

Honr. 


I 


Ifoon. 


A  pparent 
Deolmation. 


yoon. 


h    m     8      I 
8  29  34.6:^ 
8  3-2  52.13 
8  36    9.79' 
8  39  27.58  ' 
8  42  45.48 

8  46    3.48 
8  49  21.56' 
8  52  39.69 
8  55  57.a5 
8  59  16.021 


8 

+8.996 
8.S93 
8.d39 
8.944 
8.948 


-I- 


-24  50    1.3 
24  47  22.2  ' 
24  44  27.1 
24  41  16.1 
24  37  49.0  , 


Var.of 

Dec), 
fori 
Hour. 


n 
+  6.30 

6.96 

7.63 

8.29 

8.06 


Aleridiun 
Passage. 


I 


+8.9S8 
8.SM 


8.956  I 
8.957 
8.957 


9    3  34.17!  48.SS6 

9    5  52.29;  8.954 

9    9  10.36.  8.959 

9  12  28.37  I  8.948 

9  15  46.28  8.945 


I 


19  4.09 
22  21.77 
25  39.32 
28  56.71 
32  13.94 

35  31.00 
38  47.86  I 
42    4.53 
45  20.98 
48  37.20  . 

51  53.18 

55    8.92 

58  24.41 

1  39.63 

4  54.57 


I 


+8.939 
8.934 
8.998 
8.991 
8.914 

+8.907 
8.199 
8.190 
8.181 
8.171 

+8.161 
8.151 
8.140 
8  198; 


-24  34    5.9 

+  9.63 

24  30    6.7 

10.30 

24  25  51.6 

10.96 

24  21  20.5 

11.63 

24  16  33.4 

19.99 

24  1 1  30.4 

+19.95 

24    6  11.5 

13.69 

24    0  36.8 

14.98 

23  54  46.2 

14.93 

23  48  39.9 

15.59 

-23  42  17.8 

+  16.94 

23  35  40.2 

16.89 

23  28  47.0 

17.64 

23  21  38.3 

18.18 

23  14  14.2 

18.89 

31  20    8    9,22 

32  20  1 1  23.56 


8.117 


+8.104 
+8.091 


-23  6  34.9 
22  58  40.2 
22  50  30.4 
22  42  5.7 
22  33  25.9 

-22  24  31.4 
22  15  22.2 

22  5  58.4  I  S3.80 
21  56  20.0  I  94.40 
21  46  27.3      94.99 


+19.46 
90.09 
90.79 
91.35 
91.96 

+99.58 
93.19 


-21  36  20.4 
-21  25  59.5 


+95.58 
+46.16 


h  m 
3  44.7 
3  44.1 
3  43.5 
3  42.8 
3  42.1 

341.5 
3  40.9 
3  40.3 
3  39.6 
3  38.9 

3  38.3 
3  37.7 
3  37.1 
3  36.4 
3  35.7 

3  35.1 
3  34.5 
3  33.8 
3  33.1 
3  32.4 

3  31.8 
3  31.2 
3  30.5 
3  29.8 
3  29.1 

3  28.5 
3  27.8 
3  27.1 
3  26.4 
3  25.7 

3  25.0 
3  24.3 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


l8t. 


3.1 
5.4 


6th. 


3.0 
5.3 


Utb. 


3.0 
5.2 


Idth. 


5^:9 

5.1 


2l8t. 


2.9 
5.1 


*i6th. 


2:8 
5.0 


DECEMBER. 


Apparent 

Kight 
Ascenaion. 


Koon. 


h  m  8 
20  8  9.22 
20  1 1  23.56 
20  14  37.59 
20  17  51.30 
20  21  4.67 

20  24  17.69 
20  27  30.35 
20  30  42.64 
20  33  54.55 
20  37  6.08 

20  40  17.21 
20  43  27.94 
20  46  38.25 
20  49  48.14 
2052  57.61 

20  56  6.64 

20  59  15.25 

21  2  23.42 
21  531.16 
21    8  38.45 

21  11  45.31 
21  14  51.74 
21  17  57.73 
21  21  3.29 
21  24    8.41 

21  27  13.10 
21  30  17.35 
21  33  21.17 
21  36  24.57 
21  39  27.53 

21  42  30.07 
21  45  32.18 


Var.of 
R.A. 
fori 

Honr. 


Koon. 


+8.104 
8.091 
8.078 
8.064 
8.050 

+8.035 
8.090 
6.004 
7.968 
7.971 

+7.966 
7.938 
7.9SI 
7.903 
7.886 

+7.867 
7.849 
7.831 
7.813 
7.795 

+7.777 
7.759 
7.741 
7.793 
7.704 

+7.686 
7.668 
7.650 
7.638 
7.614 

+7.697 
+7.679 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


l8t 


2.8 
4.9 


Apparent 
Declination. 


Noon. 


-21  :i6  20.4 
21  25  59.5 
21  15  24.6 
21  4  36.0 
20  53  33.7 

-20  42  17.9 
20  30  48.8 
20  19  6.6 
20  7  11.4 
19  55    3.4 

-19  42  42.7 
19  30  9.5 
19  17  24.1 
19  4  26.6 
18  51  17.2 

-18  37  56.1 
18  24  23.4 
18  10  39.4 
17  56  44.2 
17  42  38.1 

-172821.1 
17  13  53.6 
16  59  15.6 
16  44  27.4 
16  29  29.2 

-16  14  21.1 
15  59  3.4 
15  43  36.3 
15  97  59.9 
15  12  14.4 

-14  56  20.2 
-14  40  17.3 


Var.  of 
Decl. 
fori 

Honr. 


Ifoon. 


+SS.58 
96.16 
96.74 
97.31 
97.88 

+98.44 
98.99 
99.53 
30.07 
30.60 

+31.19 
31.64 
39.14 
39.64 
33.13 

+33.69 
34.10 
34.67 
35.03 
35.48 

+35.93 
36.37 
36.80 
37.29 
37.63 

+38.04 
38.43 
38.89 
38.90 
39.58 

+39.94 
+40.30 


Meridian 
Passage. 


6th. 


2.8 
4.9 


h  m 
3  25.0 
3  24.3 
3  23.6 
3  22.9 
3  22.1 

3  21.4 
3  20.7 
3  20.0 
3  19.2 
3  18.4 

3  17.7 
3  17.0 
3  16.2 
3  15.4 
3  14.6 

3  13.8 
3  13.0 
3  12.1 
3  11.3 
3  10.5 

3  9.6 

3  8.7 

3  7.9 

3  7.1 

3  6.3 

3  5.4 

3  4.5 

3  3.6 

3  2.7 

3  1.9 


1.0 
0.1 


nth. 


2.7 

4.8 


16th. 


2.7 
4.7 


2l8t 


26th. 


2.7 
4.7 


4.6 


Slat. 


2:6 
4.6 


The  sign  +  prefixed  to  the  hourly  change  of  dedmation  indioatea  that  north  deolinatlona  are  Increasing  and  south  declina- 
tions  are  decreasing.    The  sign — indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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! 

GRBBITWIOH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

1 

Ascension. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Honr. 

MeridiMti 
Passage. 

1 

1 

Ascension. 

Var.of 
RA. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Honr. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

, 

h    m     8 
15  42  12.73 

8 

+1.947 

-18  47  12.0 

-6.30 

b    in 
20  57.1 

1 

h    m     8 
16    3  27.26 

s 
+1.498 

O        1         II 

-19  49  57.4 

II 
-3.79 

h    m 
19  16.2 

2 

15  42  59.31 

1.935 

18  49  42.4        6.93 

20  54.0 

2 

16    4     1.29 

1.406 

19  51  27.5 

3.71 

19  12.8 

a 

15  43  45.60 

1.993 

18  52  10.8        6.15 

20  50.8 

3 

16    4  34.78 

1.384 

19  52  55.5 

3.63 

19    9.4: 

4 

15  44  31.59 

1.910 

18  54  37.4        6.07 

20  47.6 

4 

16    5    7.74 

1.369 

19  54  21.6 

3.55 

19    6.0 

6 

15  45  17.28 

1.897 

18  57    2.2  >      5.99 

20  44.5 

5 

16  ^40.16 

1.339 

19  55  45.8 

3.47 

19    26 

6 

15  46    2.66 

+1.884 

-18  59  25.1 

-5.91 

20  41.3 

6 

16    6J2.03 

+1.316 

-19  57    8.0 

-3.39 

18  59.2 

7 

15  46  47.72 

1.871 

19    1  46.1 

5.83 

20  38.1 

7 

16    6  43.33 

1.993 

19  68  28.2 

3.30 

18  55.8 

8 

15  47.32.46 

1.857 

19    4    5.2        5.75 

20  34.9 

8 

16    7  14.07 

1.969 

19  59  46.4 

3.99;  18  52.4  i| 

9 

15  48  16.86 

1.843 

19    6  22.3 

5.67 

20  31.7 

9 

16    7  44.24 

1.945 

20    1    2.7 

3.14 

18  48.9 

10 

15  49    0.91 

1.899 

19    8  37.5 

5.59 

20  28.5 

10 

16    8  13.82 

1.990 

20    2  17.0 

3.05 

18  45.5 

11 

15  49  44.61 

+1.814 

-19  10  50.8 

-5.51 

20  25.3 

11 

16    8  42.80 

+1.195 

-20    3  29.3 

-a.97 

18  42.0 

12 

15  50  27.96 

1.799 

19  13    2.2 

5.43 

20  22.0 

12 

16    9  11.18 

1.170 

20    4  39.6 

9.89 

18  38.5 

13 

15  51  10.93 

1.783 

19  15  11.7 

5.35 

20  18.8 

13 

16    9  38.95 

1.144 

20    5  48.0 

9.81 

18  35.0 

M 

15  51  53.53 

1.767 

19  17  19.2 

5.97 

20  15.6 

14 

16  10    6.10 

1.118 

20    6  54.3 

9.79 

18  31.6 

15 

15  52  35.74 

1.751 

19  19  24.7 

5.19 

20  12.4 

15 

16  10  32.62 

1.099 

20    7  58.7 

9.64 

18  28.1 

16 

15  53  17.56 

+1.734 

-19  21  28.3 

-5.11 

20    9.1 

16 

16  10  58.52 

+1.066 

-20    9    l.l 

-a.56 

18  24.6 

17 

15  53  58.98 

1.717 

19  23  30.0 

5.03 

20    5.9 

17 

16  11  23.78 

1.039 

20  10    1.6 

9.47 

18  21.1 

18 

15  54  39.99 

1.700 

19  25  29.7 

4.95 

20    2.6 

18 

16  1148.39 

1.019 

20  11    0.0 

9.39 

18  17.6 

19 

15  55  20.59 

1.683 

19  27  27.3 

4.86 

19  59.3 

19 

16  12  12.35 

0.985 

20  1 1  56.5 

9.31 

18  14.1 

20 

15  56    0.77 

1.665 

19  29  23.0 

4.78 

19  56.0 

20 

16  12  35.65 

0.957 

20  12  51.0 

9.93 

18  10.5 

21 

15  56  40.51 

+1.647 

-19  31  16.7 

-4.70 

19  52.8 

21 

16  12  58.30 

+^.999 

-20  13  43.6 

1 
-9.15;  18    6.9 

22 

15  57  19.81 

1.699 

19  33    8.5 

4.69 

19  49.5 

22 

16  13  20.27 

0.901 

20  14  34.2 

9.07;  18    3.3 

2:^ 

15  57  58.67 

1.610 

19  34  58.2 

4.53 

19  46.2 

23 

16  13  41.57 

0.873 

20  15  22.9 

1.99 

17  59.7 

24 

15  58  37.08 

1.591 

19  36  46.0 

4.45 

19  42.9 

24 

16  14    2.18 

0.845 

20  16    9.7 

1.91 

17  66.1 

25 

15  59  15.03 

1.572 

19  38  31.9 

4.37 

19  39.6 

25 

16  14  22.11 

0.816 

20  16  54.5 

1.83 

17  52.5  1 

26 

15  59  52.52 

+1.558 

-19  40  15.7 

-4.99 

19  36.3 

26 

16  14  41.34 

+0.787 

-20  17.37.4 

1 
-1.75    17  48.9 

27 

16    0  29.53 

1.539 

19  41  57.6 

4.91 

19  32.9 

27 

16  14  59.88 

0.758 

20  18  18.4 

1.67    17  45.3 

28 

16     1    6.07 

1.519 

19  43  37.5 

4.13 

19  29.6 

28 

16  15  17.72 

0.798 

20  18  57.5 

1.50    17  41.61 

29 

16    142.11 

1.499 

19  45  15.4 

4.04 

19  26.2 

29 

16  15  34.84 

0.698 

20  19  34.6 

1.51  1  17  37.9  1 

30 

16    2  17.67 

1.471 

19  46  51.4 

3.96 

19  22.9 

:)0 

16  15  51.25 

0.668 

20  20    9.8 

1.43    17  34.3: 

31 

16    2  52.72 

+1.450 

-19  48  25.4 

-3.88 

19  19.5 

31 

16  16    6.93 

+0.638 

-20  20  43.2 

-1.35 

17  30.6  j 

32 

16    3  27.26 

+1.498 

-19  49  57.4 

-3.79 

19  16.2 

32 

16  16  21.89 

+0.608 

-20  2114.6     -1.87 

17  26.9  1 

1 

Day  of  the  Month. 

1     Ist. 

»th. 

17th. 

25th. 

Day  of  the  Month. 

id. 

10th. 

18th. 

2«tii.  1 

<  Polar  Semidiameter  . 
1  Horizontal  Parallax  . 

15!5 
1.5 

157 
1.5 

i6!o 

1.5 

16:3 
1.5 

Polar  Semidiameter  . 
Horizontal  Parallax  . 

1(57 
1.6 

17^1 
1.6 

1.6 

17.9 
1.7 

NOTB.— Th 

e  sign  +  indicates  north  declinations ; 

the  sign  ^  indicates  sc 

»ath  dedUnationa. 
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GREENWICH  MEAN  TIME. 

MABCH. 

APRIL. 

1 

1 

Ascension. 

Var.of 
R.  A. 
fori 
Hour. 

Apnareut 

Var.of 
Deol. 
fori 
Hour. 

Noon. 
-1.43 

Meridian 
Ptiwai^e. 

1 

o 

1 

Ascension. 

}ioon. 

~~  h~~m"    8 
16  18    0.59 

Var.  of 
RA. 
fori 
Hour. 

KooM. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Noon. 

Meridian 
Passage. 

Nomn,           Noon. 

Noon 

Noon. 

h    ni     8      .        s 
16  15  51.25'   +0.d68 

-20  20    9.8 

h    m 
17  34.3 

1 

8 

-0.331 

-20  22' 41.0 

It 
+0.99 

h    m 
15  34.3 

2 

16  16    6.93       0.638 

20  20  43.2 

1.35 

17  30.6 

2 

16  17  52.26 

0.363 

20  22  16.2 

1.07 

15  30.2 

3 

16  16  21.89       O.ooe 

20  21  14.6 

1.97 

17  26.9 

3 

16  17  43.16 

0.395 

20  21  49.7 

1.15 

15  26.1 

4 

I6I6:)6.I1        0.577 

20  21  44.1  j      1.19 

\1  23.2 

4 

16  17  33.30 

0.497 

20  21  21.3 

1.99 

15  22.0 

5 

16  16  49.59       0.546 

20  22  11.7        1. 11 

17  19.5 

5 

16  17 -.'2  68 

0.450 

20  20  51.2 

1.30 

15  17.9 

6 

16  17    2,32     +0  515 

-20  22  37.4     -1.03 

17  15.7 

6 

16  17  11.30 

-0.490 

-20  20  19.3 

+1.37 

15  13.8 

7 

16  17  14.30       0.484 

20  23    1.1  1      0.95 

17  12.0 

7 

16  16  59.16 

0  581 

20  19  45.6 

1.44 

15    9.6 

8 

16  17  25.52        0.453 

20  23  22.9  1      0.87 

17    8.3 

8 

16  16  46.28 

0.558 

20  19  lO.I 

1.58 

15    5.5 

9 

16  17  35.98       0.490 

20  23  42.8  '      0.79 

17    4.5 

9 

16  16  32.66 

0.583 

20  18  32.9 

1.59 

15    1.3 

10 

16  17  45.67        0.388 

20  24    0.8,      0.71 

17    0.7 

10 

16  16  18.32 

0.613 

20  17  53.9 

1.66 

14  57.1 

11 

16  17  54.59     +0.355 

-20  24  16.9  1    -0.63 

16  56.9 

11 

16  16    3.25 

-0.643 

-20  17  13.1 

+1.73 

14  52.9 

12 

16  18    2.73        0.383 

20  24  31.1;      0.55 

16  53.1 

12 

16  15  47.46 

0.679 

20  16  30.7 

1.80 

14  48.7 

13 

16  18  10.09        0.991 

20  24  43.4  !      0.47 

16  49.3 

13 

16  15  30.98 

0.701 

20  15  46.5 

1.87 

14  44.5 

14 

16  18  16.67        0.258 

20  24  53.8  1      0.39 

1645.5 

14 

16  15  13.81 

0.730 

20  15    0.7 

1.94 

14  40.3 

15 

16  18  22.46       0.995 

20  25    2.2 1      0.31 

1641.6 

15 

16  14  55.95 

0.756 

20  14  13.2 

9.01 

14  36.0 

t 
16 

16  18  27.47     +0.199 

-20  25    8.8     -0.93 

16  37.8 

16 

16  14  37.42 

-0.786 

-20  13  24.1 

+9.08 

14  31.8 

17 

16  18  31.70       0.159 

20  25  13.5!      0.16 

16  33.9 

J7 

16  14  18.23 

0.813 

V  20  12  33.3 

9.15 

14  27.6 

.18 

16  18  35.13       0.197 

20  25  16.3  1    -0.08 

16  30.0 

18 

16  13  58.40 

0839 

20  1 1  40.9 

9.99 

14  23.3 

19 

16  18  37.77       0.095 

20  25  17.2;      0.00 

16  26.1 

19 

16  13  37.94 

0.865 

20  10  47.0 

9.98 

14  19.0 

20 

16  18  39.63       0.061 

20  25  16.3  1    +0.08 

16  22.2 

20 

16  13  16.86 

0.890 

20    9  51.5 

9.35 

14  14.7 

21 

16  18  40.70     +0.038 

-20  25  13.5     +0.16 

16  18.3 

21 

16  12  55.18 

-0.915 

-20    8  54.5 

+9.41 

14  10.4 

22    16  18  40.97     -0.005 

20  25    8.8*      0.94 

16  14.3 

221  16  12  32.90 

0.940 

20    7  55.9 

9.47  i  14     6.1 

.23J  16  18  40.46.     0.038 

20  25    2.3'      0.31 

16  10.4 

23'  16  12  10.04 

0.964 

20    6  55.9 

3.53'  14     1.8 

24'  16  18  39.16       0.071 

20  24  53.9        0.39 

16    6.4 

24  1  16  1 1  46.62 

0.987 

20    5  54.5 

3.59'  13  57.5 

.25 

16  18  37.08       0.104 

20  24  43.7        0.47 

1 

16    2.4 

25 1  16  II  22.66 

1.010 

20    4  51.6 

9.65  1  13  53.2 

26 

16  18  34.21      -0.136 

-20  24  31.6,    +0.54 

15  58.4 

26  1  16  I0ri8.16 

-1.039 

-20    3  47.3 

+9.71  1  13  48.8 

27 

16  18  30.56       0.160 

20  24  17.7!      0.69 

15  54.4 

27    16  10  33.14 

1.053 

20    2  41.7 

9.77!  13  44.5 

88 

16  18  26.12       0.909 

20  24    2.0,      0.70 

15  50.4 

28'  16  10    7.61 

1.074 

20     1  34.7 

9.89!  13  40.1 

29 

16  18  00.91        0.334 

20  2:}  44.5        0.V7 

15  46.4 

29  j  16    9  41.60 

1.094 

20    0  26.4 

9.88  1  13  35.7 

.30 

16  18  14.91        0.967 

20  2:^25.1  1      0  85 

15  42.4 

30'  16    9  15.12 

1.113 

19  59  16.8 

9.93    13  31.4 

1 
31 

16  18    8.14      -0.999 

-20  23    4.0     +0.99 

15  :^.3 

31  i  16    8  48.17 

-1.139 

-19  58    5.9 

+9.96 '  13  27.0 

:^2 

16  18    0.59     -0.331 

-20  22  41.0 

+0.99 

1 

5  34.3 

32'  16    8  20.79 

! 

-1.150 

-19  56  53.8 

+3.03    13  22.6 

Day  of  the  Month. 

1 

1    5th. 

1 

'i  1^:3 

i  '' 

Uth 

•list. 

19.3 
1.8 

29th. 

19.8 
1.9 

Day  of  the  Month. 

0th. 

20:2 
1.9 

Uth. 

22d. 

SOUi. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

18.H 
1.8 

Po 
Ho 

lar  Semidiameter  .  . 
rizontal  Parallax  .  . 

20i> 
1.9 

2r.o 
2.0 

21'^ 
2.0 

tloiiB  are  decroasing.    The  sign  —  indicates  that  north  deolinations  are  decreasing  and  south  declinations  increasing. 
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GBEBJS  WIOH  MEAN  TTMF,. 

MAT. 

JUNE. 

1 

o 

1 

Asceusion. 

Var.of 
R.A. 
fori 

Hour. 

Apparent 
DecIlnatioD. 

Var.of 
Bed. 
fori 
Hour. 

Meridian 
PasHRge. 

h    m 
13  27.0 

1 

1 

AMonsio...       |»^J 

Apparent 
Dodlnatiou. 

Var.  ol 
Bod. 
fori 

Hour. 

1 

Meridian 
P«««e. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Nooti. 

I 

h    m     8 
16    8  48.17 

8 

-1.139 

-19  58    6!9 

+9.98 

h    m     8 
15  52  57.52 

B 

-i.9;9 

O         f        // 

-19  15  26.7 

+3.51 

h    m    , 
II     9.3j 

2 

10    8  20.79 

1.150 

19  56  53.8 

3.03 

13  22.6 

2 

15  52  26.93 

1.969 

19  14    2.6 

3.49 

11    4.8i 

3 

16    7  52.99 

1.167 

19  55  40.6 

3.08 

13  18.2 

3 

15  51  56.58 

1.3S9 

J9  12  39.1 

3.46 

11    0.4 

4 

16    7  24.78 

1.183 

19  54  26.2 

3.19 

13  13.8 

4 

15  51  26.49 

1.948 

19  II  16.2 

3.43 

10  56.0 

6 

16    6  56.19 

1.199 

19  53  10.7 

3.17 

13    9.3 

5 

15  50  56.67 

1.236 

19    9  54.1 

3.40 

10  51.6 

6 

16    6  27.23 

-1.914 

-19  51  54.1 

+3.91 

13    4.9 

6 

15  50  27.16 

-1.993 

-19    8  32.8 

+3.37 

10  47.1 

7 

16    5  57.93 

1.298 

19  50  36.5 

3.95 

13    0  5 

7 

15  49  57.96 

1.909 

19    7  12.4 

3.33 

10  42.7 

8 

16    5  28.31 

1.941 

19  49  18.0 

3.99 

12  56.1 

8 

15  49  29.11 

1.194 

19    5  52.9 

3.99 

10  38.3; 

9 

16    4  58.38 

1.953 

19  47  58.5 

3.33 

12  51.7 

9 

15  49    0.62  1      1.179 

19    4  34.4 

3.S5 

10  33.9' 

10 

16    4  28.17 

1.964 

19  46.38.1 

3.36 

12  47.2 

10 

15  48  32.51  '      1.163 

19    3  17.1 

3.20 

10  29.5: 

11 

16    3  57.70 

-1.974 

-19  45  16.9 

+3.40 

12  42.8 

11 

15  48    4.81 

-1.146 

-19    2    0.8 

+3.15 

10  25.1  1 

12 

16    3  27.00 

1.283 

19  43  54.9 

3.43 

12  38.4 

12 

15  47  37  52 

1.198 

19    0  45.8 

3.10 

10  20.8 

13 

16    2  56.08 

1.999 

19  42  32.2 

3.46 

12  33.9 

13 

15  47  10.67 

1.109 

18  59  32.2 

3.05 

10  16.4 

14 

16    2  24.97 

1.999 

19  41    8.9 

3.49 

12  29.5 

14 

15  46  44.27 

1.090 

18  58  19.8 

2.99 

10  12.0 

15 

16    1  53.69 

I. .105 

19  39  45.0 

3.51 

12  25.0 

15 

15  46  18.34 

1.070 

18  57    8.8 

2.93 

10    7.7 

16 

16    1  22.26 

-1.319 

-19.38  20.5 

+3.63 

12  20.6 

16 

15  45  52.89 

-1.049 

-18  55  59.3 

+9.87 

10    3.3 

17 

16    0  50.71 

1.317 

19  36  55.6 

3.55 

12  16.1 

17 

15  45  27.94 

1.098 

18  54  51.3 

9.80 

9  59.0 1 

18 

16    0  19.06 

1.391 

19  35  30.2 

3.57 

12  11.7 

18 

15  45    3.51 

1.007 

18  53  44.9 

2.73 

9  54.6 

19 

15  fSO  47.34 

1.393 

19  34    4.5 

3.58 

12    7.2 

19 

15  44  39.61 

0.985 

18  52  40.2 

2.66 

950.3; 

20 

15  59  15.55 

1.395 

19  32  38,5 

3.59 

12    2.8 

20 

15  44  16.24 

0.969 

18  51  37.2 

2.59 

9  46.0 

21 

15  58  43  73 

-1.396 

-19  31  12.3 

+3.60 

1 1  58.3 

21 

15  43  53.43 

-0.939 

-18  50  35.9 

+2.52 

9  41.7 

22 

15  58  11.90 

1.396 

19  29  45.9 

3.60 

1 1  53.8 

22 

15  43  31.19 

0.915 

18  49  36.4 

2.44 

9  37.4 

23 

J5  57  40.07 

1.396 

19  28  19.5 

3.60 

1 1  49.3 

23 

15  43    9.53 

0.891 

18  48  38.7 

236 

9  33.1 

24 

15  57    8.28 

1.394 

19  26  52.9 

3.61 

11  44.9 

24 

15  42  48.45 

0.866 

18  47  42.9 

2.28 

9  28.8 

25 

15  56  36.54 

1.331 

19  25  26.4 

3.60 

11  40.4 

25 

15  42  27.97 

0.840 

18  46  49.1 

2.20 

9  24.6 

26 

15  56    4.87 

-1.317 

-19  24    0.0 

+3.60 

1 1  36.0 

26 

15  42    8.11 

-0.814 

-18  45  57.2 

+2.12 

9  20.3 

27 

15  55  33.30 

1.313 

19  22  3.3.7 

3.59 

II  31.5 

27 

15  41  48.86 

0.789 

18  45    7.3 

2.03 

9  16.1 

28 

15  55    1.83 

1.308 

19  21    7.6 

3.58 

11  27.1 

28 

15  41  30.24 

0.769 

18  44  19.5 

1.95 

9  11.9 

29 

15  54  30.50 

1.309 

19  1941.8 

3.57 

1 1  22.6 

29 

15  41  12.26       0.rd5 

18  43  33.7 

1.86 

9    7.6 

30 

15  53  59.32 

1.905 

19  18  16.4 

3.55 

11  18.2 

30 

15  40  54.93!      0.708 

18  42  50.1 

1.77 

9    3.4 

31 

15  53  28.32 

-1.988 

-19  1651.3 

+3.53 

11  13.7 

31 

15  40  38.26-   -0.680 

-18  42    8.7 

+1.68 

8  59.2 

32 

15  52  57.52 

-1.979 

-19  15  26.7 

+3.51 

11     9.3 

32 

15  40  22.26 

-0.658 

-1841  29.5 

+1.59 

8  55.01 

Day  of  the  Month. 

8th. 

16th. 

!l4th. 

S2d. 

Day  of  tho  M< 

>nth. 

I8t. 

9th. 

17th. 

MUl 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

2L5 
2.0 

2l"6 
2.0 

21.6 

2.0 

are 

2.0 

Polnr  Semidiameter  .  . 
Horizontal  Parallax  .  . 

2r.6 

20 

21:4 
2.0 

2.0 

20'!9 
2.0 

N( 

)TR.— Tht 

■^  sijm  +  indicates  north  doclinationn ;  tlio  sijrn  —  indicates  bo 

uth  declinationfi. 
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GEBBNWICH  MEAN  TIME. 

JUIiY. 

AUGUST. 

i 

o 

1 

AsoenaioD. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Deolkatioii. 

Var.  of 
Decl. 
fori 
Honr. 

Meridian 
Paswige. 

1 

0 

1 

bight 
Ascension. 

Var.  of 
R.A. 
fori 
Honr. 

Noon. 

8 

+0.966 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 

Honr. 

Meridian 
Passage. 

N<Hm. 

Noon, 

Noon. 

Noon. 

Noon, 

Xoon. 

Noon. 

.   1 

h    m     8 
15  40  38.26 

B 

-0.680 

0      /      // 
-18  42   8.7 

+1.68 

ii     in 
8  59.2 

, 

h    m     B 
15  37  59.26 

-18  40  45'.3 

// 
-1.50 

h    m 
6  54.8 

1    2\  15  40  22.26 

0.658 

18  4129.5 

1.59 

8  55.0 

2 

15  38    6.02 

0.997 

18  4122.5'      1.60 

6  51.0 

3     15  40    6.93 

0.6B3 

18  40  52.4 

1.49 

8  50.8 

3 

I5:)8  13.51 

0.398 

18  42    2.1  1      ].70 

6  47.2 

4     15  39  52.29 

0.595 

18  40  17.6 

1.40 

8  46.6 

4 

15  38  21.73 

0.359 

18  42  44.2        1.80 

6  43.4 

5    15  39  38.34 

0.566 

18  39  45.2 

1.31 

8  42.5 

5 

15  38  30.70  1     0.389 

18  43  28.7        1.90 

1 

6  39.6 

G.   15  39  25.09 

-0.537 

-18  39  15.1 

+1.91 

8  38.3 

6 

15  38  40.39     +0.490 

-18  44  15.5 

-8.00 

6  35.8 

7|  15  39  12.55 

0.507 

18  38  47.3 

Ml 

8  34.2 

7 

15  38  50.82       0.450 

18  45    4.7!      9.10 

6  32.1 

8     15  39    0.73 

0.477 

18  38  22.0 

1.01 

8  30.1 

8 

15  39    1.96       0.480 

18  45  56.2  \      9.90 

6  28.3 

9     15  38  49.63 

0.447 

18  37  59.1 

0.90 

8  26.0 

9 

15  39  13.84 

0.510 

18  46  50.1!      9.30 

6  24.6 

10     15  38  39.25 

0.417 

18  37  38.6 

0.80 

8  21.9 

10 

15  39  26.43 

0.540 

18  47  46.2 

8.39 

6  20.9 

11  1  15.38  29.60 

-0.367 

-18  37  20.6 

+0.70 

8  17.8 

II 

153939.74!   +0.569 

-18  48  44.6 

-8.48 

6  17.2 

12    15  38  20.70 

0.357 

18  37    5.2 

0.59 

8  13.7 

12 

15  39  53.75 

0.509 

18  49  45.2 

8.57 

6  13.5 

13    15  38  12.53 

0.395 

18  36  52.2 

0.49 

8    9.6 

13 

15  40    8.47 

0.698 

18  50  48.1         9.66 

6    9.8 

14     15  38    5.10 

0.994 

183641.7 

0.39 

8    5.6 

14 

15  40  23.90 

0.667 

18  51  53.1 

8.75 

6    6.1 

15    15  37  58.42 

0.963 

18  36  33.7 

0.98 

8    1.5 

15 

15  40  40.02 

0.686 

18  53    0.3 

9.84 

6    2.5 

16    15  37  52.49 

-0.938 

-18  36  28.3 

+0.18 

7  57.5 

16 

15  40  56.82 

+0.715 

-18  54    9.6  1    -8.93 

5  58.8 

17  1  15  37  47.31 

0.901 

18  36  25.4 

+0.07 

7  53.5 

17 

1541  14.31 

0.743 

18  55  21.0  1      3.09 

5  55.2 

18    15  37  42.87 

0.169 

1836  25.1 

-0.04 

7  49.5 

18 

15  4132.47;      0.771 

18  56  34.4        3.11 

5  51.6 

19    15  37  39.18 

0.138 

18  36  27.3 

0.15 

7  45.5 

19 

15  4151.31        0.799 

18  57  49.9,      3.19 

5  47  9 

20    15  37  36.25 

0.107 

18  36  32.1 

0.96 

741.5 

20 

15  42  10.82 

0.897 

18  59    7.3  1      3.87 

5  44.3 

I21     15  37  34.06 

-0.076 

-18  36  39.4 

-0.36 

7  37.6 

21 

15  42  31.00 

+0.854 

-19    0  26.7      -3.35 

5  40.7 

'22    15  37  32.62 

0.045 

18  36  49.2 

0.47 

7  33.6 

22 

154251.81 

0.881 

19    I  47.9        3.43 

5  37.2 

|23    15  37  31.02 

-0.013 

18  37    1.5 

0.57 

7  29.7 

23 

15  43  13.29       0.908 

19    3  11.0        3.50 

5  33.6 

24  1  15  37  31.98 

+O.018 

18  37  16.4 

0.67 

7  25.8 

24 

15  43.35.41        0.935 

19    4  36.0        3.58 

5  30.0 

25    15  37  32.79 

0.049 

18  37  33.8 

0.78 

7  21.9 

25 

15  43  58.18 

0:969 

19    6    2.8        3.66 

5  26.5 

26     15  37  34. .34 

+0.080 

-18  37  53.7 

-0.89 

7  18.0 

26 

15  44  21.58 

+0.988 

-19    7  31.3      -3.73 

5  22.9 

27  1  15  37  36.63 

0.111 

18  38  16.1 

0.99 

7  14.1 

27 

15  44  45.62 

1.015 

19    9     1.6'      3.80 

5  19.4 

28    15  37  39.67 

0.148 

18  38  41.0 

1.10 

7  10.2 

28 

15  45  10.28 

1.041 

19  10  33.7        3.87 

5  15.9 

29  1  15  37  43.46 

0.173 

18  39    8.4 

1.90 

7    6.3 

29 

15  45  35.56 

1.067 

19  12    7.3        3.94 

5  12.4 

30     15  37  47.98 

0.904 

18  39  38.3 

1.30 

7    2.5 

30 

15  46    1.47!      1.093 

19  13  42.6        4.01 

5    8.9 

1 
31     15  37  53.25 

40.935 

-18  40  10.6 

-1.40 

6  58.6 

31 

15  46  27.99'   +1.118 

-19  15  19.5      -4.08 

5    5.4 

32!  15  37  59.26 

1 

-H>.966 

-18  40  45.3 

-1.60 

6  54.8 

32 

15  46  55.11  1  +1.143 

-19  16  58.0      -4.15 

1 

5    1.9 

Day  of  the  M 

onth. 

6d. 

nth. 

19th. 

27  th. 

Day  of  the  Month. 

4th. 

12th. 

20th 

28th. 

Po 

lar  Semidiain 
>rizontal  Para 

eter  .  . 
llax  .  . 

20:5 
1.9 

20'.  1 

1.9 

197 
1.8 

19.3 
1.8 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

18.8 
1.8 

18:4 

1.7 

18.0 
1.7 

17!6 
16 

The  sigB  +  preflxc 
tlons  are  decroa 

1 

tdtothe] 
sing.    Tl 

ioarly  change  of  declination  indicates  that  north  declinations  1 

vre  increasing  and  soath  declina- 
Bouth  declinations  increasing. 
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JUPITER,    1888. 


grbb:nwich  mean  time. 

SEPTEMBER. 

OCTOBEK. 

1 

i 

Ascensiou. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Deol. 
fori 

Hour. 

Meridian 
Passai^e. 

i 

e 
0 

5 

Ascension. 

Noon. 

h    m     8 
16    4  43.14 

Var.  of 
R.A. 
fori 
Honr. 

Apparent 
Declination. 

Var.  of 
DecL 
fori 
Honr. 

Meridian 
P*sM«e. 

Noon. 

h    ni     8 
15  46  55.11 

yocn. 

Noon 

Noo^i. 

Noon. 

Noon. 

Noon. 

8 

+1.143 

0      /      // 
-19  16  58.0 

-4.15 

h    m 
5     1.9 

1 

8 

+1.787 

0     1      II 
-80  15  11.0 

^.39 

h    m 
3  81.6 

8 

15  47  82.85 

1.168 

19  18  38.0 

4.91  1    4  58.4 

8 

16    5  26.24 

1.805 

80  17  18.8 

5.34 

3  18.4 

3 

154751. 18|      1.193 

19  20  19.5 

4.27     4  64.9 

3 

16    6    9.75 

1.8» 

80  19  87.1 

5.35 

3  15.2 

4 

15  48  20.11        1.218; 

19  22    2.5 

4.32      4  51.4 

4 

16    6  53.69 

1.839 

80  81  35.6 

5.36 

3  12.0 

5    I5  48  49.6*<2'      1949 

19  83  46.9 

4.38      4  48.0 

5 

16    7  38.04 

1.856 

80  83  44.4 

537 

3   8.8 

6;  15  49  19.72!  +1.986 

-19  25  32.7 

-4.44  1    4  44.6 

6 

16    8  28.80 

+1.873 

-80  26  53.5 

-5.38 

3    5.6 

7I  15  49  50.40        1.990, 

19  27  19.9 

4.49  1    4  41.2 

7 

16    9    7.95 

1.800 

80  88    8.7 

6.39 

3   2.5 

8 

15  50  21.65        1.314! 

19  29    8.3 

4.55,    4  37.8 

8 

16    9  53.50 

1.906 

20  30  18.1 

5.30 

3  59.3 

9 

15  50  53.46,      1.337, 

19  30  58.0 

4.60 !    4  34.4 

9 

16  10  39.44 

1.999 

80  3881.6 

5.40 

8  56.1 

10 

15  5125.82'      1.360 ' 

19  32  49.0 

4651    431.0 

10 

16  11  85.76 

1.938 

80  34  31.8 

5.40 

8  52.9, 

11 

15  51  58.74     +1.383' 

-19  34  41.2 

-4.70  t    4  27.6 

11 

16  18  18.45 

+1.953 

-80  m  40.9 

-5.40 

2  49.8 

12 

15  52  32.21  ;      1.406, 

19  36  34.4 

475'    4  24.2 

12 

16  18  59.51 

1.968 

80  38  60.5 

5.40 

2  46.6 

13 

15  53    6.21        1.498 

19  38  28.9 

4.79;    4  20.9 

13 

16  13  46.93 

1.983 

8041    0.1 

5.40 

2  43.4. 

14 

15  53  40.74,      1.450' 

19  40  24.4 

4.84      4  17.5 

14 

16  14  34.70 

1.996 

80  43    9.6 

5.40 

2  40.3 

15 

15  54  15.79        1.472 

19  42  20.9 

4.881    4  14.1 

15 

16  15  88.88 

9.019 

20  45  19.0 

5.39 

2  37.8 

16 

1 
15  54  51.36     +1.493 

-19  44  18.3'    -4.99 

4  10.8 

16 

16  16  11.88 

+2.096 

-20  47  28.3 

-5.38 

2  34.1 

17     15  55  27.45        1.514 

19  46  16.8  1      4.96 

4    7.5 

17 

16  17    0.08 

2.040 

80  49  37.4 

5.37 

2  31.0 

18     15  56    4.04  '      1.535 

19  48  16.1  ,      4.99 

4    4.1 

18 

16  17  49.81 

2.054 

20  51  46.2 

6.36 

2  87.9 

19     15  56  41.12        1.556 

19  50  16.2  !      5.02 

4    O.b 

19    16  18  38.67       9.067 

20  53  54.9 

5.35 

8  24.8 

80     15  57  18.70  ■      1.576 

19  52  17.1  1      6.06 

3  57.5 

80    16  19  88.45 

9.080 

80  56    3.8 

5.34 

2  21.7 

21 

15  57  56.77     +1.506 

-19  54  18.9 

-5.09 

3  54.2 

81 

16  80  18.54 

+9.093 

-80  58  11.8 

-5.33 

2  18.6' 

22 

15  58  35.32,      1.616' 

1956  21.4 

5.12 

3  50.9 

22 

16  81    8.94 

2.106 

81    0  18.9 

6.31 

2  15.5 

23 

15  59  14.35'      1.636' 

19  58  24.5 

5.15 

3  47.6 

23 

16  21  59.64 

2.119 

81    2  86.3 

5.30 

8  18.4 

24 

15  59  53.85  I      1.656, 

20    0  28.4        5.18 

3  44.3 

24 

16  22  50.65 

9.132 

81    4  33.8 

5.98 

8   9.3' 

25    16    0  33.82        1.675 1 

20    8  38.9        5.20 

341.1 

85 

16  23  41.95 

2.144 

81    6  39.7 

5.96 

8   6.2 

1              1 
26'  16     1  14.25     +1.694 

-80    4  38.0      -5.33 

3  37.8 

86 

16  84  33  55 

+9.156 

-81    8  45.8 

-5.24 

1 
8    3.1 

27'  16     1  55.13        1.713' 

80    6  43.6  1      5.25 

3  34.5 

27 

16  85  85.48 

9.168 

81  10  51.4 

5.93 

8   0.1 

28    16    236.47       1739' 

80    8  49.7        5.27 

3  31.3 

28 

16  26  17.58 

2179 

21  12  56.4 

5.90 

1  57.0 

89'  16    3  18.25        1.761 , 

80  10  56.4  i      5.29 

3  28.1 

29 

16  87  10.02  1     2.190 1 

21  15    0.9 

5.18 

153.9 

30i  16    4    0.48        1.769 

80  13    3.5  1      5.31 

3  24.8 

30 

16  88    8.78 

9.201 

81  17    4.9 

5.16 

150.8 

31 

16    4  43.14  ,   +1.787 

-80  15  11.0     -5.39 

3  81.6 

31 

16  88  55.68 

+9.912 

-81  19    8.3 

-5.13 

147.8 

32 

16    5  26.24     +1.805 ' 

-80  17  18.8      -5.34 

3  18.4 

32 

16  29  48.91 

+2.993 

-81  8i  ll.l 

-«.10 

1  44.7 

1 

1 

Day  of  the  Month. 

6th. 

ISth. 

2l8t. 

2»th. 

Day  of  the  Month. 

7th. 

Utb. 

2Sd. 

list.  ! 

Po 
Ho 

lar  Semidiameter  .  . 
rizontal  Parallax  .  . 

17:2 
1.6 

16.8 
1.6 

16.5 
1.5 

16:2 
1.5 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

15:9 
1.5 

15:7 
1.5 

15.5 
1.5 

15.3 
1.4 

NOTE.— The 

)  sign  +  indicates  north  deolinauons ;  the  sign  —  indicates  so 

ath  declinations. 
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GBBENWIOH  MBAK  TIME. 


KOVEMBEB. 


Apparent 

Sght 
AsceiiBion. 


Noon. 


H  m  i 
16  29  48.91 
16  30  4^2.39 
16  31  36.11 
16  3-2  30.07 
16  33  24.26 

16  34  18.66 
16  35  13.31 
16  36  8.16 
16  37  3.22 
16  37  58.48 

16  33  53.93 
16  39  49.56 
16  40  45.38 
16  41  41.38 
16  42  37.54 

16  43  33.87 
16  44  30.36 
16  45  27.01 
16  46  23.80 
16  47  20.74 

16  48  17.81 
16  49  15.02 
16  50  12.36 
16  51  9.82 
16  52    7.41 

16  53  5.10 
16  54  2.90 
16  55  0.80 
10  55  58.80 
3  56  56.88 

16  57  55.05 
16  58  53.29 


Var.of 
R.A. 
fori 

Hoar. 


Noon. 


s 
-Hi.S93 


9.943 
9.953 
9.963 

+9.979 
9.981 
9.990 
9.998 
9.306 

+9.314 


9.330 
9.337 
9.344 

+9.351 
9.357 
9.363 
9.309 
9.375 

+9.381 
9.387 
9.399 
9.397 
9.409 

i9.406 
9.410 
9.414 
9.418 
9.499 

+9.485 
+9.498 


Apparent 
Deounation. 


Noon. 


-21  21  II. I 
21  23  13.2 
21  25  14.6 
21  27  15.3 
21  29  15.3 

-21  31  14.5 
21  33  13.0 
21  35  10.6 
21  37  7.4 
21  39    3.2 

-21  40  58.2 
21  42  52.3 
21  44  45.4 
21  46  37.5 
21  48  28.6 

-21  50  18.7 
21  52  7.8 
21  53  55.8 
21  55  42.7 
21  57  28.5 


Var.of 
Deol. 
fori 
Hoar. 


Noon. 


-6.10 
5.07 
5.04 
5.01 
4.96 

-4.95 
4.99 
4.80 
4.85 
4.81 

-4.77 
4.73 
4.69 
4.65 
4.61 

-4.57 
4.63 
4.48 
4.44 
4.39 


-21  59  13.3  -4.34 
4.30 
4.95 
4.90 
4.16 


-4.10 
4.05 
4.00 
8.95 
3.89 

-3.84 
-3.79 


22 

0  56.9 

22 

2  39.3 

22 

4  20.6 

22 

6    0.7 

-22 

7  39.7 

22 

9  17.4 

22  10  53.9 

22  12  29.1 

22  14    3.1 

-22  15  35.8 

■22  17    7.3 

M«rldJan 
Paasftge 


h  m 
I  44.7 
1  41.7 
1  38.7 
1  35.7 
I  32.6 

1  29.6 
126.6 
123.6 
I  20.5 
1  17.5 

1  14.5 
1  11.5 
1  8.5 
1  5.5 
1    2.5 

0  59.5 
0  56.5 
0  53.5 
0  50.5 
0  47.5 

0  44.5 
0  41.5 
0  38.5 
0  35.6 
0  32.6 

0  29.6 
0  26.6 
0  23.7 
0  20.7 
0  17.7 

014.7 
0  11.8 


DECEMBER. 


Ascension. 

Var.of 
R.A. 
fori 
Hour. 

.V007l. 

Noon. 

h    m     B 

16  57  55.05 

+9.495 

16  58  53.29 

9.498 

16  59  51.60 

9.431 

17    0  49.98 

9.434 

17    1  48.41 

9.436 

17    2  46.88 

-Hi.438 

17    3  45.40 

9.430 

17    4  43.95 

9.440 

17    5  42.53 

9.441 

17    641.13 

9.449 

17    7  39.74 

+^.443 

17    8  38.37 

9.443 

17   9  37.00 

9.443 

17  10  35.62 

9.443 

17  11  34.24 

9.449 

17  12  32.85 

-HI.441 

17  13  31.43 

9.440 

17  14  29.99 

9.430 

17  15  28.52 

9.438 

17  16  27.02 

9.437 

17  17  25.47 

+9.435 

17  18  23.88 

9.433 

17  19  22.23 

9.431 

17  20  20.53 

9.498 

17  21  18.76 

9.495 

17  22  16.92 

•f9.499 

17  23  15.00 

9.418 

17  24  13.00 

9.414 

17  25  10.90 

9.4i0 

17  26    8.71 

9.406 

17  27    6,41 

•F9.409 

17  28    4.00 

•M.307 

Apparent 
Deolination. 

Var.of 
Decl. 
fori 

Hoar. 

Noon. 

Nwm. 

O         1         It 

-22  15  35.8 

It 
-3.84 

22  17    7.3 

3.79 

22  18  37.4 

3.73 

22  20    6.3 

368 

22  21  33.7 

3.« 

-22  22  59.9 

-3.56 

22  24  24.7 

3.51 

22  25  48.1 

3.45 

22  27  10.2 

3.39 

22  28  30.8 

3.33 

-22  29  50.1 

-3.97 

22  31    7.9 

3.91 

22  32  24.3 

3.16 

22  33  39.3 

3.10 

22  34  52.9 

3.04 

-22  36    6.0 

-9je 

22  37  15.7 

9.99 

22  38  25.0 

9.86 

22  39  32.8 

9.80 

22  40  39.1 

9.74 

-22  4144.0 

-9.67 

22  42  47.5 

9.61 

22  43  49.5 

9.56 

22  44  50.0 

9.40 

22  45  49.1 

9.43 

-22  46  46.8 

-9.37 

22  47  43,0 

9.31 

22  48  37.7 

9.95 

22  49  31.0 

9.19 

22  50  22.9 

9.13 

-22  51  13.2 

-«.07 

-22  52   2.2 

-9.01 

Meridian 


h  m 
0  14.7 
0  11.8 
0  8.9 
0  5.9 
0    2.9 


1  e  0.  0 
?t3  ftr.o 

23  54.1 
2351.1 
23  48.1 
23  45.2 

23  42.3 
23  39.3 
23  36.3 
23  33.4 
23  30.5 

23  27.6 
23  24.5 
23  21.6 
23 J  8.6 
23  15.6 

23  12.6 
23  9.7 
23  6.7 
23  3.7 
23    0.7 

22  57.8 
22  54.9 
2251.9 
22  48.9 
22  46.0 

22  43.0 
22  40.0 


Day  of  the  Month. 


Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 


8th.      16th.     *i4th. 


1^:2 
1.4 


15.1 
1.4 


15.0 
1.4 


S2d. 


Day  of  the  Month. 


l^'.O 
1.4 


Polar  Semidiameter 
Horizontal  Parallax 


2d. 


1^'.0 
1.4 


10th. 


i^!o 
1.4 


ISth.  96th. 


i^!o 

1.4 


1^:1 
1.4 


S4th. 


15i3 
1.4 


The  sign + prefixed  to  the  hourly  change  of  deolination  indioates  that  north  deoUnatiooa  are  increasing  and  soath  decUna- 
I     tiona  are  decreadng.    The  sign — indicates  that  north  declinations  are  decreasing  and  soath  declinations  increasing. 


16 
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Google 


242 


SATURN,   1888. 


GEBENWIOH  MEAN  TIME. 

JANUARY. 

FEBRUARY, 

1 
"3 

1 

AsoonsioD. 

Var.  of 
K.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Deol. 
fori 
Hoar. 

Meridian 
Pamage. 

1 

1 

Asoenaion. 

Var.  of 
B.A. 
fori 
Hoor. 

Apparent 
Declination. 

Vap.of 
Deol. 
fori 
Hoor. 

Meridian 
Paanife. 

Noon.        1   Noon. 

Noon. 

Nooti, 

Noon. 

Noon. 

Noon. 

Noon. 

b    m     8 
8  29    7.67 

8 

-0.793 

+  1931'    l!'2 

+«.87 

h    ra 
13  44.4 

1 

h    m     8 
6  19    1.44 

8 

-0.899 

0     1     II 
+80    8  57.4 

+9,97 

h    m 
1 1  38.4 

2 

8  28  50.18 

0.734 

19  38  10.5 

9.90 

13  40.2 

2 

6  18  41.59 

0.89& 

2010    8.3 

9.94 

11  28.2 

3 

8  88  38.45 

0.744 

19  33  80.5 

9.93 

13  35.9 

3 

8  18  81.84 

0.890 

80  1 1  18.6 

9.99 

1 1  8:i.9 

4 

888  14.49 

0.753 

19  34  31.1 

9.95 

1331.7 

4 

8  18    8.81 

0.815 

80  18  28.3  1      9.89 1 

11  19.6 

5 

887  56.31 

0.769 

19  35  48.3 

9.98 

13  87.5 

5 

8  17  48.71 

0.810 

80  13  37.4 

9.86 

11  15.4 

6 

8  87  37.90 

-0.771 

+  19  36  54.1 

+3.00 

13  23.8 

6 

8  17  83.35 

-0.804 

•r80  14  45.8 

•f9.83 

11  11. 1 

7 

8  87  19.30 

0.779 

19  38   6.4 

3.09 

13  19.0 

7 

8  17    4.14 

0.797 

80  15  53.5 

9.61 

11    6.9, 

8 

8  87    0.51 

0.787 

19  39  19.8 

3.04 

13  14.8 

« 

8  16  45.10 

0.700 

80  17    0.4 

9.77 

11    2.6 

9 

8  86  41.53 

0.794 

19  40  38.5 

3.06 

13  10.5 

9 

8  16  86.83 

0.789 

80  18    6.5 

9.74 

10  58.4 

10 

8  86  88.38 

0.801 

19  41  46.1 

307 

13    6.3 

10 

8  16    7.54 

0.774 

80  19  11.8 

9.70 

10  54.8 

11 

8  86    3.06 

-0.808 

+  1943    0.1 

+3.09 

13    8.0 

11 

8  15  49.06 

-0.766 

+20  80  16.3 

+9.67 

10  49.9 

18 

8  85  43.60 

0.814 

19  44  14.3 

3.10 

18  57.7 

18 

8  15  30.78 

0.767 

80  81  19.9 

9.63 

10  45.7 

13 

8  85  84.01 

0.819 

19  45  88.8 

3.11 

18  53.5 

13 

8  15  18.78 

0.748 

80  88  88.5 

9.50 

10  41.5 

14 

8  85    4.88 

0.894 

19  46  43.6 

3.19 

18  49.8 

14 

8  14  54.89 

0.738 

20  23  24.2 

2.55 

10  37.21 

15 

8  84  44.44 

0.899 

19  47  58.5 

3.19 

18  44.9 

15 

8  14  37.30 

0.798 

20  24  25.0 

9.51 

10  33.0 

16 

8  84  84.50 

-0.833 

+  19  49  13.5 

+3.13 

12  40.7 

16 

8  14  19.96 

-0.717 

+80  25  24.8 

+9.47 

10  28.8  j 

17 

8  84    4.47 

0.836 

19  50  88.6 

3.13 

12  36.4 

17 

8  14    8.89 

0.706 

20  26  83.6 

9.43 

10  24.6 

18 

8  23  44.36 

0.839 

19  51  43.8 

8.13 

12  38.1 

18 

8  13  46.08 

0.694 

80  27  21.3 

9.98 

10  20.4 

19 

8  2:}  24.19 

0.849 

19  52  59  0 

3.13 
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14  41.0 

Day  of  the  Mon«h. 

8th. 

16th 

.      'iUh. 

82d. 

Po 
Ho 

Day  of  the  Month. 

2d. 

10th. 

18th. 

26th. 

34th. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

8:5 
l.O 

8.7 
l.C 

8.8 
)         1.(1 

8.9 
1.0 

lar  Semidiamatar  .  . 
rizontal  Parallax  .  . 

8:9 
1.0 

1.0 

1.0 

9:3 
1.0 

1.1 1 
1 

ffldaonthdeolina- 
ona  increaaing. 
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GREENWICH  MEAN  TIME. 

-. 

ABoenaioB. 

fori 
Day. 

Apparent 
Deabatlon. 

Vap.of 
Deel. 
fori 
Day. 

MeridUo 
PM.age. 

Date. 

Aaoenslon. 

yar.of 
RA. 
fori 
Day. 

Apparent 
Dedfnation 

Tar.of 

Deel. 
fori 
Day. 

MMUiaa 

F^Mas*. 

iVOOtl. 

Koon. 

Jfoon. 

JfoOA. 

Koon, 

iVbon. 

Xoon. 

Koon. 

h  m     8 

8 

0       1       II 

1* 

h    m 

b  m     8 

8 

O       t       1* 

k    m 

Jan.    1 

13   3  63.35 

+4.9B7 

-6  524.1 

HM.43 

1818.6 

Juljr  3 

12  49  34.73 

+9.506 

-4  36  47.8  1-18.49 

6   0.8 

6 

13   4   8.87 

3.473 

6  651.7 

19.36 

18   3.1 

7 

1249  46.30 

3.960 

43811.5 

93.85 

5  45.3 

9 

13   421.11 

9.649 

6  7  58.8 

14.91 

1747.6 

11 

1250   0.95 

4.045 

4  39  54.5 

98.14 

529.8 

13 

13   4  30.00 

1.801 

6  8  45.3 

9.09 

17  32.0 

15 

1250  18.64 

4.796 

.    4  4156.4 

39.89 

514.4 

17 

13   4  35.51 

0.966 

6  9  10.9 

-8.81 

17  16.4 

19 

1250  39.29 

5.587 

4  44  16.8 

37.38 

4.59.0 

91 

13   4  37.65 

+0.114 

-6   9  15.7 

+  1.87* 

17   0.6 

23 

12  51    2.83 

+6.938 

-4  46  5.5.2 

-41.77 

4  43.7 

25 

13   4  36.44 

-0.718 

6  9   0.0 

6.48 

1644.9 

27 

125129.17 

6.999 

4  49  50.8 

46.03 

4  28.4 

29 

13   4  31.02 

1.538 

6  824.0 

11.49 

1629.1 

31 

125158.24 

7  601 

4.53   3.3 

50.15 

4  13.2 

Feb.    2 

13  4  24.15 

9.346 

6  728.2 

16.41 

16 13.2 

Aog.  4 

125229.95 

8.959 

45631.9 

54.13 

3  58.0 

6 

13   4  1.3.18 

3.137 

6  612.8 

91.93 

1557.3 

8 

1253   4.22 

8.878 

5   0  16.1 

67.93 

3  42.8 

10 

13   3  59.08 

-3.905 

-6   4  38.5 

495.89 

1541.3 

12 

1253  40.93 

+9.479 

-5   4  15.1 

-61.53 

327.7 

H 

13   3  41.97 

4.649 

6  245.9 

30.87 

1525.3 

16 

12  54  19.96 

10.033 

5   8  28.1 

64.90 

3  12.6 

18 

13   3  21.99 

5.349 

6   0  35.9 

34.59 

15  9.3 

20 

1255    1.15 

10.560 

5  12  54.0 

68.04 

2  57.6 

22 

13   259.30 

5.997 

5  58  9.5 

38.56 

14  53.1 

24 

125544.40 

11.056 

517  32.1 

70.97 

2  42.6 

26 

13   2.34.08 

6.607 

5  55  27.8 

49.93 

14  37.0 

28 

1256  29.56 

11.591 

62221.5 

73.68 

227.6 

Mar.    1 

13   2   6.50 

-7.173 

-5  52  32.0 

+45.83 

14  20.8 

Sept.  I 

12  57  16.52 

11.954 

-527  21.3 

-76.18 

2  12.6 

5 

13    136.76 

7.690 

5  49  23  2 

48.70 

14    4.5 

5 

1258  5.15 

19351 

5  32  30.6 

78.44 

167.7 

9 

13    1    5.05 

8.153 

5  46   2.8 

51.45 

13  48.3 

9 

12585.5.28 

19.707 

5  37  48.5 

80.44 

142.8 

13 

13   031.6-2 

8.555 

5  42  32.1 

53.83 

13  32.0 

13 

1259  46.75 

13.090 

5  4313.8 

83.17 

127.9 

17 

1259  56.70 

8.891 

5  38  52.7 

55.80 

13  15.7 

17 

13  039.38 

13.909 

5  4845.5 

83.69 

1  13.1 

21 

1259  20.58 

-9.160 

-5  35  6.3 

+57.35 

12  59.4 

21 

13    133.03 

13.596 

-554  22.4 

-64.83 

058.2 

25 

125843.51 

9.364 

531  14.5 

58.49 

12  43.1 

25 

13   227.54 

13.799 

6  0   3.7 

85.78 

043.4 

29 

1258  5.75 

9.504 

62719.0 

59.99 

1226.7 

29 

13   3  22.76 

18.678 

6  548.3 

86.48 

028.6 

Apr.   2 

125727.56 

9.580 

52321.3 

59.56 

1210.3 

Oct.    3 

13   4  18.51 

13.999 

6  1 1  35.2 

86.08 

013.8 

6 

12  56  49.19 

9.591 

5  1923.1 

59.49 

1154.0 

7 

13   5  14.63 

14.050 

617  23.3 

87.07 

83  55.3 

10 

12  56  10.92 

-9.539 

-6  1526.0 

+56.99 

1137.6 

11 

13  610.92 

14.076 

-623  11.4 

-96.08 

2340.5 

14 

125533.03 

9.404 

51131.8 

58.05 

1121.2 

15 

13   7  7.20 

14.063 

62858.3 

86.40 

2325.7 

18 

1254  55.79 

9.905 

5  7  42.1 

56.69 

11    4.9 

19 

13  8   3.29 

13.984 

6  34  43.0 

85.80 

2310.9 

22 

1254  19.47 

8.946 

5   3  58.8 

54.93 

1048.6 

23 

13  8  59.02 

13.875 

64024.4 

84.84 

2256.1 

96 

1253  44.30 

8.631 

5  023.1 

58.83 

10  32.3 

27 

13   9  54.23 

13.793 

646    1.4 

83.63 

2241.3 

30 

1253  10.50 

-8.961 

-4  56  56.6 

+50.37    10  16.0 

31 

13  1048.74 

13.594 

-65133.1 

-83.16 

22  96.5 

May    4 

12  52  38.28 

7.837 

4  53  40.6 

47.59 

9  59.7 

Nov.   4 

13  1142.36 

13.977 

6  56  58.3 

80.40 

22  11.6 

8 

12  52  7.87 

7.359 

4  50  36.4 

44.47 

9  43.5 

8 

13  12  34.90 

19.969 

7   215.8 

78.34 

2156.8 

12 

12  5139.48 

6.899 

4  47  45.2 

41.03 

9  27.3 

12 

13  1326.16 

19.649 

7    7  24.7 

76.09 

21  41.9 

16 

12  51  13.30 

6.954 

4  45   8.4 

37.39 

911.1 

16 

1314  15.98 

19.900 

7  12  23.7 

73.46 

21  27.0 

20 

12  50  49.50 

-:5.640 

-4  42  47.0 

+33.36 

8  55.0 

20 

1315   4.18 

11.837 

-7  17  12.1 

-70.68 

21  12.0 

24 

125028.22 

4.995 

44041.8 

99.19 

8  39.0 

24 

13  1550.62 

11.375 

7  2148.8 

67.65 

20  57.1 

28 

1250   9.57 

4.394 

4  38  53.6 

94.86 

822.9 

28 

13  1635.13 

10.860 

7  26  13.0 

64.40 

20  42.1  1 

June   ] 

12  49  53.68 

3.691 

4  37  23.1 

90.37 

8   6.9 

Dw..    2 

13  17  17.52 

10.318 

7  3023;7 

60.89 

2027.0 

5 

12  49  40.64 

9.894 

4  36  10.8 

15.73      7  51.0 

1 

6 

13  17  57.63 

9.796 

7  34  19.9 

57.16 

20  12.0 

9 

12  49  30.55 

-9.145 

-4  35  17.4 

+10.96 

7  35.1 

10 

13  18  35.30 

+9.009 

-7.38  0.7 

-63.91 

1956.9 

13 

1249  23.50 

1.380 

4  34  43.3 

6.09 

7  19.2 

14 

13  1910.38 

8.438 

7  4125.3 

40.10 

19  41.7 

17 

12  49  19.53 

-0.605 

4  34  28.8 

+  1.16 

7    3.5 

18 

13  19  42.76 

7.748 

7  44  33.2 

44.89 

19  26.5 

21 

124918.66 

+0.178 

4  34  34.0 

-3.77 

6  47.8 

22 

13  20  12.33 

7.099 

7  4723.7 

40.30 

19  11.3  j 

25 

12  4920.90 

0.050 

4  34  59.0 

8.70 

6  32.1 

26 

13  2038.96 

6.981 

7  49  56.2 

35.89 

1856.0  1 

29 

12  49  26.26 

+1.798 

-4  35  43.6 

-13.60 

6  16.4 

30 

13  21    2.54 

+5.509 

-7  5210.1 

-31.10 

1840.6 

July   3 

12  49  34.73 

+9.506 

-4  36  47.8  -18.49 

6   0.8 

34 

13  2122.96 

+4.709 

-7  64   4.8 

-86.95 

1825.9 

Greateat  horizontal  parallax, 
Least  horizontal  parallax. 


AprU      7.  0".51. 
October  9,  0".46. 


Greatest  semidiameter, 


April      7.  VM. 
October  9.  V.n. 
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GEEENWIOH  MEAN  TIME. 

AaoenBlon. 

Var.of 

yar.of 

Asoenaion. 

yar.of 

yar.of 

DAto. 

B.A. 
fori 
Day. 

De<S^on. 

I>eol. 
fbrl 
Day. 

Meridian 
PMsage. 

Date. 

B.A. 
fori 
Day. 

Decl. 
fori 
Day. 

Meridian 
PM^ge. 

Nwm. 

IToon. 

yoon. 

Noon. 

Now. 

Noon. 

Noon. 

Noon. 

h  m     « 

8 

O       /       /* 

„ 

h    m 

h  m     K 

% 

O       /      //     '        *. 

b    m 

Jan.    1 

3  43   4.91 

-4.718 

+17  57  13.4 

-19.64 

859.9 

July   3 

3  58   6.86 

+7.497 

+  18  49  48.4 '+90.04 

91    7.0 

5 

3  49  46.18 

4991 

17  56  96.0 

11.06 

8  43.9 

7 

3  58  36.19 

7.164 

18  51    6.1      18.81 

90  51.7 

9 

3  4999.99 

3.835 

17  55  44.9 

0.44 

897.9 

11 

359   4.14 

6.806 

18  52  18.8 

17.59 

9036.4 

13 

3  4915.54 

3.369 

17  55  10.6 

7.71 

811.3 

15 

3  59  30.60 

6.490 

1853  96.3     16.91 

9091.1 

17 

3  49   3.14 

9.849 

17  54  43.3 

5.99 

7  55.3 

19 

3  59  55.47 

6.019 

18  54  98.4 

14.83 

90  5.8 

91 

3  4159.83 

-9.314 

+  17  54  93.3 

-4.08 

7  39.4 

93 

4    0  IH.67 

+5.586 

+-I8  55  94.9 

+13.48 

19  50.6 

95 

3  4144.64 

1.777 

17  54  10.7 

9.90 

793.6 

97 

4    040.13 

5.141 

1856  15.7 

11.96 

19  35.1 

8;) 

34138.63 

1.998 

17  54    5.7 

-0.30 

7  7.8 

31 

4   0.59.77 

4.676 

18  57   0.7 

10.51 

19  19.7 

Feb.  9 

341  34.83 

0  671 

17  54   8.3 

+  1.59 

6  59.0 

Aog.  4 

4    1  17.51 

4.1^*9 

18  57  39.7 

8.99 

19   4.3 

6 

3  4133.97 

-0.107 

17  54  18.4 

3.48 

6:)6.9 

8 

4    1  33.96 

3.684 

18  58  19.6 

7.45 

1848.6 

10 

3  4133.98 

+0.464 

+17  54  36.9 

+  5.40 

690.5 

19 

4    146.97 

+3.168 

+  18  58  39.3 

+  5.90 

1833.3 

14 

3  4136.98 

1.034 

17.55    1.6 

7.31 

6  4.8 

16 

4    1  58.59 

9.641 

1858  59.8 

4.39 

18  17.8 

18 

3  4149.95 

1.003 

17  55  34.6 

9.17 

6  49.9 

90 

4    9   8.09 

9.106 

18  5913.9 

9.75 

18  9.9 

99 

3  4149.79 

9  163 

17  56  14.9 

10.97 

5  33.6 

94 

4    9  15.43 

1.565 

1859  91.8 

+  1.90 

17  46.6 

96 

3  4159.54 

9.719 

17  57   9.3 

19.79 

5  18.0 

98 

4    990.60     1.016 

185993.5 

-..36 

17  30.9 

Mar.   1 

3  49  11.47 

+3.9fSI 

+  17  57  56.6 

+14.49 

5   2.5 

Sept.  I 

4    99:).55  +0.461 

+18  59  18.9 

-  1.93 

17  15.9 

5 

3  42  95.53 

3.778 

17  58  57.6 

16.06 

4  47.0 

5 

4    994.99 

-0.093 

18  59   8.1 

3.48 

16  59.5 

9 

34941.68 

4.993 

18   0   5.0 

17.63 

4  31.6 

9 

4   992.81 

0.646 

185851.1 

5.09 

16  43.8 

13 

3  49  59.85 

4.791 

18    1  18.5 

19.19 

4  16.1 

13 

4   919.13 

1.193 

18  5898.0 

6.68 

1698.0 

17 

3  43  19.98 

5.969 

18   9  37  8 

90.59 

4   0.7 

17 

4    9  13.98 

1.731 

1857  59.0 

796 

16  19.1 

91 

3  43  41.97 

45.799 

+  18   4    2.5 

+91.80 

3  4.5.4 

91 

4   9   5.30 

-9.957 

+18  57  94.4 

-9.36 

1556.3 

95 

344    5.73 

6.151 

18   5  39.1 

93.00 

3  30.0 

95 

4    155.94 

9.768 

1856  44.9 

10.79 

16  40.4 

99 

34431.15 

6.567 

18   7   6.4 

94.19 

3  14.7 

99 

4    143.17 

3.968 

18  55  58.7 

19.09 

1594.4 

Apr.   9 

3  44  58.16 

6.949 

18   8  44.9 

95.19 

9  59.5 

Oct.    3 

4    199.12 

3.750 

18  55  8.1 

13.37 

15  8.5 

6 

3  45  96.65 

7.999 

18  10  97.9 

i«.09 

9  44.9 

7 

4    1  13.90 

4.907 

18  54  19.6 

14.45 

14  59.5 

10 

3  4556.59 

+7.631 

+  1819  19.9 

+96.89 

999.0 

11 

4    0  55.50 

-4.637 

+1853  19.6 

-15.54 

14  36.5 

14 

3  46  97.66 

7.989 

18  14    1.6 

97.51 

913.8 

15 

4    0  36.14 

5.039 

18  59  8.4 

16.54 

14  90.4 

18 

3  46  59.94 

8.904 

18  15  59.8 

98.07 

158.6 

19 

4    0  15.93 

5.408 

18  51    0.4 

17.44 

14    4.3 

99 

3  47  33.95 

8.444 

18  17  46.0 

96.59 

143.4 

93 

3  59  52.92 

5.745 

18  49  49.0 

16.96 

13  48.9 

96 

3  48   7.45 

8.659 

18  19  40.8 

98.87 

198.9 

97 

3  59  99.31 

6.051 

18  48  34.5 

16.96 

13  39.1 

30 

3  4849.43 

+B.834 

+  1891  :)6.8 

+99.19 

1  13.1 

31 

3  59   4.56 

-6  390 

+1847  17.5 

-19.54 

13  16.0 

Maj   4 

3  49  18.08 

8.965 

18  93  3.3.6 

99.96 

0  57.9 

Nov.   4 

3  58  38.81 

6.546 

18  45  58.3 

90.03 

19  59.8 

8 

3  49  54.97 

9.105 

18  25  30.7 

99.98 

0  49.8 

8 

3  58  12.95 

6.797 

18  44  37.4 

90.38 

1943.6 

19 

350  30.88 

9.193 

1897  27.7 

99.99 

0  97.7 

19 

3  57  45.05 

6.866 

18  43  15.4 

90.60 

1997.6 

16 

3  51    7.77 

9.945 

18  9J)  24.3 

99.04 

0  19.6 

16 

3  57  17.38 

6.961 

1841  59.8 

90.67 

19  11.3 

90 

3  5144.80 

+9.968 

+  1831  19.9 

+98.75 

93  53.7 

90 

3  56  49.49 

-7.019 

+18  40  30.9 

-90.69 

1155.1 

94 

3  59  91.87 

9.259 

18  33  14.2 

98.38 

93  38.5 

94 

356  91.34 

7.090 

18  39   8.0 

90.45 

1138.9 

98 

352  58.83 

9.917 

18  35   6.8 

97.91 

93  23.4 

98 

3  5553.32 

6.081 

1837  46.81  90.15 

1199.7 

'Jane   1 

3  5:^35.57 

9.148 

18  36  57.4 

97.36 

93   8.3 

Dec.    9 

3  5595.55 

6.896 

18  36  97.0 

19.70 

11    6.5 

5 

.••54  11.97 

9.048 

18  38  45.6 

26.73 

92  53.9 

6 

3  54  58.21 

6.765 

18  35   9.4 

19.10 

10  50.3 

9 

3  54  47.91 

+8.916 

+  184031. 1 

+96.00 

22  38.0 

10 

3  54  31.49 

-6.587 

+18  33  54.4 

-18.37 

10  34.9 

13 

3  55  9:3.95 

8.750 

1842  13.5 

95.19 

29  99.9 

14 

3  54    5.57 

6.367 

18  32  42.6'   17.69 

10  18.0 

17 

3  55  57.87 

8553 

18  43  52.5 

94.99 

22   7.7 

18 

3  53  40.61 

6.106 

18  31  34.4     16.55 

10    1.9 

91 

3  56  31.64 

8.399 

18  45  27.7 

93.31 

91  52.6 

99 

3  53  16.77 

5.807 

18  30  30.4     15.44 

9  45.8 

95 

3  57   4.47 

8.061 

18  46  58.9 

99  28 

91  .37.4 

96 

3  59  54.20 

5.479 

1829  31.0     14.95 

9  99.6 

29 

3  57  36.95 

+7.803 

+  18  48  95.9 

+41.90 

9199.9 

30 

3  59  33.04 

-5.101 

+  18  28  36.5  -19.96 

9  13.6 

Jul/   3 

3  58   6.86 

+7.197 

+  18  49  48.4 

+90.04 

91    7,0 

34 

35913.44 

-4.693 

+  18  97  47.4  -11.55 

857.5 

Oreateat  taorisontal  parallax,  • 
Least  horixontal  parallax, 


itoyember  22,  0".31. 
Kay  21,  0".29. 


Qreatest  eemidiameter, 
Least  eemidiameter, 


NoTomber  22,  1"  Jft. 
May  21,  1".96. 
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MEEOUKT. 

GBEEKWICH  MEAN  NOON. 

Date. 

Heliooentrio 

LoD^tade, 

Mean  Equinox 

of  Dat«. 

Dally 
Moiiou. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
MoUon. 

Logarithm 

of 

Radins 

Vector. 

Loganthm  of  Diata^e 
from  Eartb- 

At  Date. 

At  Interne- 
diateDate.  i 

Jan.    1 

C         t         II 

848  35  50.8 

O       /       II 

9  45    3.0 

•1-  8  50.1 

Of// 

-8  35  19.9 

1       u 

-18  48.8 

9.6682079 

0.1461082 

0.1478254 

3 

854    5  23.0 

9  44  37.5 

10  27.6 

3  18    6.8 

17  56.8 

9.6689999 

0.1493694 

0.1507429 

5 

259  34  53.6 

9  45    1.9 

11  41.8 

3  47    4.2 

17    0.5 

9.6687518 

0.1519481 

0.1529865 

7 

865    6    0.4 

9  46  13.7 

12  30.6 

4  20    4.1 

15  56.8 

9.6674684 

0.15.38591 

0.1545665 

9 

870  40  21.5 

9  48  [5.8 

12  51.5 

4  50  54.4 

14  50.6 

9.6651289 

0.1551088 

0.1554853 

11 

276  19  38.1 

9  51    9.5 

+  18  42.9 

-5  19  21.5 

-13  34  9 

9.6617455 

0.1556949 

0.1557361 

13 

282    5  35.4 

9  54  57.0 

12    3.9 

5  45    8.7 

19  10.9 

9.6573049 

0.1556067 

0.1553040  ' 

13 

288    0    4.1 

9  69  41.4 

10  53.7 

6    7  55.9 

10  34.7 

9.6517986 

0.1548246 

0.1541643 

17 

294    6    1.7 

3    6  90.8 

9  12.6 

6  27  18.6 

8  45.5 

9.6452206 

0.1533182 

0.1582813 

19 

300  22  35.2 

3  19  18.0 

7    2.1 

6  42  47.0 

6  38.9 

9.6375678 

0.1510466 

0.1496078 

21 

306  55    1.0 

3  90  90.0 

+  4  25.8 

-6  53  45.2 

-  4  16.0 

9.6288442 

0.1479551 

0.1460817 

83 

313  44  46.3 

3  99  38.7 

4-  1  87.8 

6  59  30.6 

-1  96.4 

9.6190667 

0.1439764 

0.1416285 

85 

320  54  30.7 

8  40  19.8 

-  1  44.5 

6  59  12.8 

+  1  49.0 

9.6082708 

0.1390255 

0.1361537 

87 

328  27    3.2 

3  69  97.5 

4  69.6 

6  51  54.0 

5  35.9 

9.5965205 

0.1329988 

0.1895442 

89 

336  25  20.7 

4    6    5.0 

8    3.0 

6  36  29.4 

9  55.1 

9.5839809 

0.1257726 

0.1816653 

31 

344  52  22.7 

4  91  11.4 

-10  37.0 

-6  1 1  50.5 

+14  49.5 

9.5706337 

0.1178088 

0.1183681 

Feb.   8 

353  51     1.3 

4  87  39.9 

18  80.3 

5  36  50.2 

90  15.5 

9.5568947 

0.1071883 

0.1014589 

4 

3  23  46.6 

4  55  14.8 

18  51.5 

4  50  32.9 

96    4.4 

9.6430.348 

0.0953479 

0.0887654 

6 

13  32  23.6 

5  13  95.6 

11  51.4 

3  68  38.9 

31  58.5 

9.5894917 

0.0816868 

0.0740896 

8 

24  17  24.4 

5  31  99.6 

9  11.5 

8  48  54.9 

37  98.7 

9.5168208 

0.0659585 

0.0578575 

10 

35  37  34.7 

6  48  99.6 

-  5    0.3 

-1  83  16.3 

+4165.7 

9.5056710 

0.0479904 

0.0381488 

18 

47  29  16.1 

6    9  47.4 

+  0  13.1 

+0    3  35.8 

44  33.8 

9.4967365 

0.0277138 

0.0167107 

14 

59  46  10.4 

6  13  91.0 

5  34.1 

1  33  18.4 

44  41.5 

9.4906687 

0.0051518 

9.9930668 

16 

72  19  15.2 

6  18  47.7 

9  58.6 

3    0  85.9 

41  56.4 

9.4879624 

9.9804986 

9.9675045  | 

18 

84  57  25.8 

6  18  91.4 

18  89.7 

4  19  14.1 

36  96.0 

9.48885.37 

9.9541574 

9.9405453  i 

80 

97  28  41.5 

6  11  57.0 

+  18  37.5 

+5  84  46.0 

+98  49.1 

9.4938637 

9.9367710 

9.9189538  • 

83 

109  41  42.3 

6    0  17.1 

10  88.4 

6  13  45.0 

90    4.0 

9.5008179 

9.8992222 

9.8857806  1 

84 

121  27    9.0 

6  44  36.4 

6  37.6 

6  44  56.8 

11  11.4 

9.5109308 

9.8726000 

9.8600165  ; 

86 

132  38  27.2 

6  96  91.6 

+  1  56.7 

6  58  58.6 

+  3    0.9 

9.5229149 

9.8481272 

9.8370858 

88 

143  12    5.4 

5    7    0.8 

-  8  45.3 

6  57  44.9 

-4    0.8 

9.6360918 

9.8270337 

9.8181010 

Mar.   1 

153    7  11.3 

4  48    1.7 

-  6  50.6 

+6  43  49.8 

-  9  41.3 

9.5498524 

9.8103945 

9.8039958 

3 

162  24  48.9 

4  99  48.1 

9  57.3 

6  19  52.5 

14    9.9 

9.5637007 

9.7989550 

9.7958953 

5 

171     7  20.3 

4  19  58.9 

11  56.1 

5  48  23.8 

17  15.9 

9.5772528 

9.7930062 

9.7980486 

7 

179  17  61.8 

3  57  49.3 

18  48.5 

5  11  30.1 

19  99.9 

9.5908258 

9.7923578 

9.7938483 

9 

186  59  46.6 

8  44  99.8 

12  41.0 

4  30  54.6 

90  58.9 

9.6034888 

9.7964205 

9.7999646 

11 

194  16  30.6 

3  39  37.7 

-11  43.5 

+3  47  68.1 

-4159.6 

9.6137135 

9.8043667 

9.8095138  , 

13 

201  11  20.9 

3  «  97.9 

10    7.0 

3    3  48.8 

99  19.5 

9.6240139 

9.8152942 

9.8816053   ' 

15 

207  47  20.9 

3  13  46.3 

8    1.5 

8  18  53.5 

99  96.4 

9.6332754 

9.8283514 

9.8354458   \ 

17 

214    7  20.1 

3    6  95.8 

5  36.8 

1  34    6.5 

99  18.5 

9.6414726 

9.8428117 

9.8503880 

19 

220  13  B3.2 

3    0  19.5 

3    1.5 

0  49  47.1 

91  59.4 

9.6485959 

9.8580974 

9.8659088 

81 

226    9  21.0 

9  55  90.0 

-  0  22.8 

+0    6  14.4 

-91  39.1 

9,6546449 

9.8737718 

9.8816583 

33 

231  55  53.0 

9  51  99.3 

+  2  12.7 

-0  36  16.9 

90  56.9 

9.6596252 

9.8895200 

9.8973501 

85 

237  35  28.5 

9  48  99.9 

4  40.0 

1   17  35.1 

90  19.9 

9.6635438 

9.9051226 

9.9188816 

87 

243    9  58.7 

9  46  16.6 

6  54.3 

1  57  30.7 

J9  35.7 

9.6664089 

9.9204340 

9.9879495 

89 

248  41    9.0 

9  45    9.9 

8  51.8 

8  35  55.0 

18  48.0 

9.6082270 

9.9353602 

9.9486608 

31 

254  10  40.7 

a  44  37.6 

+  10  2!).0 

-3  18  39.7 

-17  56.0 

9.6690028 

9.9498463 

9.9569140 

33 

259  40  12.1 

8  45    1.8 

+11  48.8 

-3  47  35.9 

-16  59.4 

9.6687385 

9.9638619 

1 
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MBRCUEY, 

GREENWICH  MEAN  NOON. 

Date. 

HeUooestrio 

Mean  Bqninox 
of  Date. 

1 

DaUy 
Motion. 

liedaotion 

to 

Orbit. 

Heliocentrio 
Lstitade. 

Daily 
Motion. 

Logarithm 

of 

Radins 

Vector. 

Logarithm  of  Diataooe 
from  Sarth— 

At  Date. 

At  Interme- 
diate Date. 

O        t         It 

O       /      .1 

/      /I 

O        /        II 

1     II 

Apr.    0 

854  10  40.7 

9  44  37.6 

+10  89.0 

-3  18  39.7 

-17  56.0 

9.6690088 

9.9498463 

9.9569140 

8 

859  40  18.1 

9  45    1.8 

1 1  48.8 

3  47  35.9 

16  59.4 

9.e;687385 

9.9638619 

9.9706889 

4 

866  11  80.7 

9  46  15.1 

18  31.8 

4  80  33.9 

15  57.4 

9.6674331 

9.9773945 

9.9839789 

6 

870  45  45.7 

9  48  18.0 

18  51.6 

4  51  88.1 

14  49.5 

9.6650834 

9.9904486 

9.9967868 

8 

876  85    7.9 

9  5!  19.3 

18  48.6 

5  19  46.6 

13  33.9 

9.6616a37 

0.0030105 

0.0091163 

10 

888  n  18.1 

9  55    0.6 

+18    3.0 

-5  45  31.4 

-19    9.0 

9.6578865 

0.0151046 

0.0809757 

\2 

888    5  49.3 

9  59  46.9 

10  58.3 

6    8  15.5 

10  33.9 

9.6517039 

0.0867:}0l 

0.0383685 

14 

894  10  57.7 

3    5  39.7 

9  10.8 

6  87  34.9 

8  43.7 

9.6451095 

0.0378904 

0.0438954 

16 

300  88  43.9 

3  19  94.8 

6  59.8 

6  48  89.4 

6  37.8 

9.6374403 

0.0485881 

0.0537491 

18 

307    1  84.5 

3  90  99.1 

4  88.7 

6  53  63.1 

4  19.4 

9.6887006 

0.0587943 

0.0637148 

80 

313  51  87.4 

3  99  48.0 

+  1  84.3 

-6  69  33.3 

-  1  93.4 

9.6189078 

0.0686067 

0.0731656 

88 

381     1  31.6 

3  40  30.3 

-  1  47.6 

6  59    9.4 

+  1  69.3 

9.6080963 

0.0776859 

0.0880614 

84 

388  34  86.8 

3  59  30.6 

5    8.5 

6  51  43.6 

6  39.0 

9.6963388 

0.0868847 

0.0903469 

86 

336  33    9.9 

4    6  18.4 

8    5.6 

6  36  10.8 

9  59.4 

9.5837818 

0.0948377 

0.0979460 

88 

345    0  40.0 

4  91  96.9 

10  39.4 

6  1 1  88.8 

14  54.3 

9.5704856 

0.1014591 

0.1047687 

30 

353  59  49.4 

4  37  66.8 

-18  81.6 

-6  36  18.4 

440  908 

9.5566885 

0.1078413 

0.1106777 

Maj  8 

3  33    7.4 

4  55  81.1 

18  51.3 

4  49  44.8 

96  10.0 

9.6488838 

0.1138531 

0.1155478 

4 

13  48  18.8 

6  18  48.6 

11  49.8 

3  61  89.8 

89    3.8 

9.5898909 

0.1175404 

0.1198086 

6 

84  87  58.4 

5  31  46.6 

9    8.1 

8  41  45.0 

87  83.9 

9.5166389 

0.1806897 

0.1814809 

8 

35  48  33.4 

6  48  37.9 

-  4  66.8 

-1  81  68.1 

41  69.1 

9.5055184 

0.1880396 

0.1881840 

10 

47  40  41.7 

6    9  60.3 

+  0  18.1 

+0    4  58.1 

+44  35.1 

9.49668:^ 

0.1818948 

0.1811584 

18 

59  57  64.9 

6  13  96.9 

6  38.7 

1  34  41.4 

44  40.4 

9.4906048 

0.1199443 

0.1188586 

14 

78  31    9.0 

6  18  49.8 

10    8.0 

3    1  43.8 

41  65.9 

9.4879531 

0.1160889 

0.1134333 

16 

85    9  17.7 

6  18  17.8 

18  31.0 

4  80  81.6 

86  90.0 

9.4888997 

0.1108947 

0.1066808 

18 

97  40  8I.:{ 

6  11  48.9 

18  36.6 

5  85  39.4 

98  41.3 

9.4933616 

0.1086080 

0.0960761 

80 

109  53    0.1 

6    0    3.6 

+10  85.4 

+6  14  88.0 

+19  55.5 

9.5009597 

0.0931816 

0.0877606 

88 

181  37  55.9 

5  44  19.8 

6  33.5 

6  45  17.4 

n    3.5 

9.5111059 

0.0880140 

0.0759093 

84 

138  48  40.0 

5  96    7.3 

+  1  58.8 

6  59    4.1 

+  9  53.9 

9.5831136 

0.0694705 

0.0687886 

86 

143  81  43.4 

5    6  59.1 

-  8  49.4 

6  57  37.4 

-4    6.8 

9.6363087 

0.0556898 

0.04&3956 

88 

153  16  13.6 

4  47  44.9 

6  53.9 

6  43  31.8 

9  45.6 

9.5500688 

0.0408686 

0.0331114 

30 

168  33  17.5 

4  90  31.8 

-  9  59.7 

+6  19  86.5 

-14    6.4 

9.5639140 

0.0851681 

0.0170338 

Jane   1 

171  15  17.7 

4  19  44.9 

11  57.5 

6  47  51.9 

17  17.6 

9.5774579 

0.0087480 

0.0003040 

3 

179  85  81.0 

3  57  36.1 

18  48.9 

6  10  54.1 

19  31.6 

9.5904196 

9.9917345 

9.9830476 

5 

187    6  51.1 

3  44  11.9 

18  40.5 

4  30  15.9 

91    0.0 

9.6086034 

9.9748568 

9.9653734 

7 

194  83  13.4 

3  39  97.6 

1 1  48.3 

3  47  17.7 

91  53.9 

9.6138788 

9.9564117 

9.9473889 

9 

801  17  44.9 

3  99  19.1 

-10    5.3 

+3    3     1.0 

-99  19.7 

9.6841631 

9.9388997 

9.9891745 

11 

807  63  88.7 

3  13  38.9 

7  59.3 

8  18  18.1 

99  96.4 

9.6334079 

9.9800808 

9.9108506 

13 

814  13  14.5 

3    6  19.7 

5  34.4 

1  33  85.4 

99  18.3 

9.6415884 

9.9016803 

9.8985849 

15 

880  19  36.5 

3    0  14.0 

8  59.1 

0  49    6.4 

91  60.1 

9.6486949 

9.8834016 

9.8743893 

17 

886  14  55.3 

9  55  15.5 

-  0  80.5 

+0    5  34.5 

91  31.6 

9.6547873 

0.8653885 

9.8564884 

19 

838    1  19.9 

9  51  10.0 

+  8  15.0 

-0  36  55.5 

-90  57.6 

9.6596910 

9.8476364 

9.8389979 

81 

837  40  49.7 

9  48  90.0 

4  48.8 

1  18  18.6 

SO  18.6 

9.6635933 

9.8305376 

9.8888891 

83 

843  15  16.1 

9  46  15.1 

6  56.3 

I  58    6.9 

19  35.0 

9.6664483 

9.8148893 

9.8065781 

85 

848  46  84.4 

9  45    1.5 

8  53.4 

8  36  89.7 

18  47.9 

9.6682446 

9.7991981 

9.7981964 

87 

854  15  55.3 

9  44  37.6 

10  30.3 

3  13  18.8 

17  55.9 

9.6690046 

9.7856190 

9.7795198    1 

89 

859  45  87.4 

9  45    9.7 

+11  44.0 

-3  48    7.4 

-16  68.6 

9.6687847 

9.7739489 

9.7689616 

31 

865  16  38.6 

9  46  16.8 

+18  31.8 

-4  81    3.5 

-15  56.6 

9.6674033 

9.7646105 
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MEROUJttY. 

GREENWICH  MEAN  NOON. 

Date. 

HeUooentrio 

Longitade, 

Mean  Equinox 

ofDoto. 

Daily 
Motion. 

RedocUon 

to 

Orbit 

HeUooentrio 
Latitnde. 

Daily 
Motion. 

I^tbnr 

Badins 
Tector. 

LosKrithm  of  Difltenee 
^^pomEMtb— 

At  Date. 

At  Intense- 
di&teDate. 

O         /         // 

0       1       // 

/     tt 

O        /         II 

1    // 

July    1 

265  16  38.6 

9  46  16.8 

+  12  31.8 

-4  21    3.5 

-15  56.6 

9.6674033 

9.7646105 

9.7609481 

3 

270  51     7.7 

9  48  90.6 

12  61.7 

4  61  49.5 

14  48.3 

9.6660379 

9.7580237 

9.7558837 

5 

276  30  35.4 

9  51  15.8 

12  42.2 

5  20  11.9 

13  39.6 

9.6616223 

9.7.545694 

9.7541159 

7 

282  16  46.8 

9  55    4.8 

12    2.1 

6  45  63.9 

19    7.7 

9.6571492 

9.7545487 

9.7558880 

9 

288  1 1  32.9 

9  59  51.0 

10  50.9 

6    8.35.1 

10  31.6 

9.6516105 

9.7.^1416 

9.7613095 

11 

294  16  51.8 

3    5  38.4 

+  9    8.8 

-6  27  51.0 

-  8  41.9 

9.644999i) 

9.7653805 

9.7703330 

13 

300  34  50.4 

3  19  31.6 

6  57.5 

6  43  11.6 

6  35.8 

9.6373145 

9.7761406 

9.7827628 

15 

307    7  45.8 

3  90  36.0 

4  20.1 

6  54    0.9 

4  10.0 

9.6285586 

9.7901557 

9.7982688 

17 

313  58    5.6 

3  99  57.0 

+  1  21.4 

6  69  35.8 

-  1  90.8 

9.6187496 

9.8070468 

9.8164316 

19 

321     H  29.0 

3  40  40.6 

-  1  50.6 

6  59    6.9 

+  1  55.5 

9.6079235 

9.8263626 

9.8367787 

21 

328  41  46.1 

3  59  51.9 

-  5    5.3 

-6  51  33.1 

+  5  49.8 

9.5961457 

9.8476179 

9.8588190 

23 

336  40  53.7 

4    6  31.4 

8    8.2 

6  35  62.4 

10    3.7 

9.6835228 

9.8703225 

9.8820694 

25 

345    8  51.2 

4  91  40.4 

10  41.0 

6  10  55.3 

14  59.0 

9.5702183 

9.8940031 

9.9060685 

27 

354    8  30.4 

4  38  11.9 

12  22.5 

5  35  36.0 

90  96.0 

9.5.'>64708 

9.9182119 

9.9303820 

29 

3  42  20.0 

4  55  47.9 

12  61.1 

4  48  66.1 

96  15.4 

9.6426133 

9.9425281 

9.9546011 

31 

13  52    3.6 

5  13  59.1 

-11  48.0 

-3  50  30.4 

+39    99 

9.5290892 

9,J)666531 

9.9783371 

Aug.  2 

24  ri8  10.5 

5  39    1.6 

9    5.0 

2  40  36.2 

37  38.0 

9.5164563 

9.9899073 

0.0012190 

4 

35  59  21.8 

5  48  51.6 

-  4  50.9 

-1  20  41.3 

49    9.4 

9.6053633 

0.0122288 

0.0928956 

6 

47  51  55.6 

6    3  10.3 

+  0  23.2 

+0    6  19.7 

44  36.4 

9.4965079 

0.0331806 

0.0430473 

8 

60    9  27.0 

6  13  35.6 

5  43.3 

1  36    3.1 

44  39.0 

9.4905371 

0.0624631 

0.0614000 

10 

72  42  51.6 

6  18  59.9 

+  10    5.2 

+3    3    0.2 

+41  48.8 

9.4879394 

0.0698348 

0.0777495 

12 

85  20  68.7 

6  18  14.3 

12  32.2 

4  21  27.9 

36  13.6 

9.4889414 

0.0851322 

0.0919763 

14 

97  51  50.3 

6  11  39.7 

12  35.4 

5  26  31.6 

98S3.6 

9.4934646 

0.0982821 

0.1040549 

16 

no    4    7.4 

5  59  51.9 

10  22.6 

6  14  68.3 

19  47.4 

9.6010966 

0.1093029 

0.1140495 

18 

121  48  34.6 

5  44    4.9 

6  29.6 

6  45  37.5 

10  65.6 

9.51 12764 

0.1l8t905 

0.1990668 

20 

132  58  45.9 

5  95  50.1 

+  1  47.8 

+6  59    9.2 

+  9  46.9 

9.5233070 

0.125:^936 

0.1989943 

22 

143  31   14.3 

5    6  34.6 

-  2  53.5 

6  67  29.8 

-  4  19.5 

9.5365090 

0.1307921 

0.1399104 

24 

153  25  10.0 

4  47  97.3 

6  57.2 

6  43  13.3 

9  50.5 

9.6602791 

0.1346721 

0.1360999 

26 

162  41  41.1 

4  99  16.0 

10    2.0 

6  19    0.6 

14    9.8 

9.5641230 

0.1372125 

0.1380316 

28 

171  23  11.0 

4  19  99.8 

II  58  9 

5  47  20.2 

17  90.1 

9.6776599 

0.1385744 

0.1388577 

30 

179  32  46.9 

3  57  93.9 

-12  49.2 

+5  10  18.3 

-19  33.3 

9.5906110 

0.1388969 

0.1387055 

Sept.  1 

187  13  52.9 

3  44    0.0 

12  39.9 

4  29  37.3 

91    1.0 

9.6027820 

0.1382966 

0.1376810 

3 

194  29  54.3 

3  39  17.8 

11  41.2 

3  46  37.5 

91  53.8 

9.6140428 

0.1368685 

0.1358680 

5 

201  24    7.5 

3  99  10.7 

10    3.5 

3    2  19.9 

99  90.0 

9.6243115 

0.1346873 

0.1333330 

7 

207  69  35.9 

3  13  31.8 

7  57.3 

2  17  30.7 

99  96.4 

9.6335404 

0.1318110 

0.1301257 

9 

214  19    8.5 

3    6  13.6 

-  5  32.2 

+  1  32  44.2 

-99  18.0 

9.6417048 

0.1282814 

0.1262814 

11 

220  25  19.4 

3    0    8.9 

2  56.6 

0  48  25.9 

91  58.7 

9.6487951 

0.1241281 

0.1218235 

13 

226  20  29.0 

9  55  11.5 

-  0  17.9 

+0    4  54.8 

91  31.1 

9.G548I15 

0.1193685 

0.1167634   1 

15 

232    6  46.6 

9  51  15.9 

+  2  17.5 

-0  37  34.3 

90  57.1 

9.6597599 

0.1140089 

0.1111043  ' 

17 

237  46  11.0 

9  48  17.8 

4  44.4 

1   18  50.2 

90  17.9 

9.6636457 

0.1080482 

0.1048399 

19 

243  20  33.7 

9  46  13.6 

+  6  58.2 

-1  58  43.1 

-19  84.9 

9.6664791 

0.1014752 

0.0979537 

21 

248  61  39.5 

9  45    0.6 

8  65.0 

2  37    4.4 

18  46.4 

9.6682657 

0.0042713 

0.0904950 

23 

254  21     9.4 

9  44  37.4 

10  31.6 

3  13  45.9 

17  54.3 

9.6690103 

0.0864104 

0.0899933 

96 

259  50  42.0 

9  45    3.3 

1 1  44.9 

3  48  38.7 

16  57.6 

9.6687147 

0.0778585 

0.0733111 

27 

265  21  55.4 

9  46  18.9 

12  32.3 

4  21  32.9 

15  55.4 

9.6673778 

0.0685764 

0.0636451 

1 

29 

270  56  28.0 

9  48  99.8 

+12  51.8 

-4  62  16.8 

-14  47.9 

9.6649966 

0.0585143 

0.0531759 

31 

276  36    0.7 

9  51  18.7 

+12  41.8 

-6  20  36.8 

-13  31.4 

9.6616662 

0.0476929 

t 
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MBROUBT. 

GREENWICH  MEAN  NOON. 

Die. 

HeUocentrio 

Longitade, 

Mean  Bqninox 

of  Date. 

Didfar 
Motion. 

to 
OrMt 

Heliooentiio 
Latitude. 

Daily 
Motion. 

Ix>j;arilhm 

of 

Badins 

Vector. 

Logarithm  of  Distance     i 
fit>m  Barth— 

At  Date. 

At  Interme- 
diiiteDate. 

O         /         tl 

0       1       M 

/      u 

O        1         tl 

i    // 

Oct.    1 

876  36    0.7 

8  61  16.7 

+18  41.8 

-5  80  36.8 

-18  81.4 

9.6615658 

0.0476889 

0.0418485 

3 

888  88  18.7 

8  55    6.6 

18    1.3 

5  46  16.1 

19    6.3 

9.6570761 

0.0358447 

0.0896045 

5 

888  17  13.8 

8  50  55.6 

10  49.7 

6    8  54.4 

10  80.0 

9.6515818 

0.0831809 

0.0163867 

7 

894  88  48.5 

3    5  44.1 

9    7.0 

6  88    6.9 

8  40.1 

9.6448948 

0.0093954 

0.0081415 

9 

300  40  53.4 

8  19  38.9 

6  55.3 

6  43  83.7 

.6  33.7 

9.6371983 

9.9946800 

9.9868878 

11 

307  14    8.8 

8  SO  43.6 

+  4  17.5 

-6  54    8.5 

-4    7.5 

9.6884300 

9.97876.39 

9.9704893 

13 

314    4  39.3 

3  80    6.0 

+  1   18.5 

6  59  38.8 

-  1  16.0 

9.6185946 

9.9618894 

9.9589736 

15 

381  15  81.9 

3  40  50.6 

-  1  53.6 

6  59    8.4 

+  1  58.5 

9.6077531 

9.9438774 

9.9345686 

17 

388  49    0.6 

8  53    8.7 

5    8.8 

6  51  88.6 

6  46.5 

9.5959610 

9.9850614 

9.9154136 

19 

336  48  38.7 

4    6  44.5 

8  10.8 

6  35  34.0 

10    7.0 

9.5833856 

9.9056778 

9.8959887 

81 

345  16  57.7 

4  91  54.8 

-10  43.0 

-6  10  88.0 

+15    3.6 

9.5700116 

9.8868398 

9.8767388 

93 

354  17    6.6 

4  36  96.6 

18  83.5 

5  34  57.7 

00  81.9 

9.5568587 

9.8675535 

9.8588408 

85 

3  51  88.3 

4  66    8.7 

18  50.5 

4  48    8.3 

86  90.6 

9.5484018 

9.8507819 

9.8436707 

97 

14    1  45.3 

5  14  15.8 

11  46.3 

3  49  31.8 

39  14.4 

9.5888859 

9.8374403 

9.8385010 

29 

84  48  85.4 

5  88  17.6 

9    1.8 

8  39  87.6 

87  48.7 

9.5168695 

9.8898374 

9.8875615 

31 

36  10    7.8 

6  40    6.8 

-  4  46.3 

-1  19  84.6 

+49    6.8 

9.5058057 

9.8877037 

9.8897438 

Nov.  2 

48    3    9.1 

6    8  98.6 

+  0  88.1 

+0    7  41.1 

44  37.6 

9.4963891 

9.8336933 

9.8394880 

4 

60  81     l.i 

6  18  48.8 

5  47.9 

1  37  84.6 

44  37.0 

9.4904660 

9.8469963 

9.8560877 

6 

78  54  36.0 

6  16  54.6 

10    8.4 

3    4  16.8 

41  44.0 

9.4879817 

9.8663503 

9.6777003 

8 

85  38  43.3 

6  16  11.6 

18  33.3 

4  88  34.3 

86    7.6 

9.4889786 

9.8898459 

9.9085113 

10 

96    3  84.1 

6  11  81.6 

+18  34.5 

+5  87  84.1 

+86  96.0 

9.4935430 

9.9154788 

9.9885489 

18 

110  15  81.8 

5  60  36.7 

10  19.6 

6  15  34.7 

10  30.0 

9.5018887 

9.9415547 

9.9543605 

14 

181  59  80.9 

5  43  40.0 

6  85.4 

6  45  57.6 

10  47.7 

9.5 M 4488 

9.9668605 

9.9789754 

16 

133    8  59.8 

6S5  33.9 

+  1  43.3 

6  59  14.3 

+  8  30.9 

9.5834968 

9.9906490 

0.0018441 

18 

143  40  53.8 

5    6  17.8 

-  8  57.5 

6  57  81.9 

-4  16.4 

9.5367118 

0.0185385 

0.0887887 

80 

153  34  15.3 

4  47  10.8 

-  7    0.6 

+6  48  54.9 

-0  55.0 

9.5504871 

0.0383963 

0.0415660 

98 

168  50  13.8 

4  88    0.0 

10    4.8 

6  18  34.8 

14  18.3 

9.5643894 

0.0508487 

0.0584480 

84 

171  31  18.9 

4  19  16.4 

18    0.1 

5  46  47.8 

17  89.6 

9.5778598 

0.0661816 

0.0734805 

86 

179  40  81.4 

3  57  10.8 

18  49.5 

5    9  41.6 

10  85.0 

9.5908018 

0.0803577 

0.0868383 

88 

187  81    3.0 

343  48.5 

18  39.4 

4  88  57.9 

91    9.1 

9.6089597 

0.0989836 

0.0986506 

1 

30 

194  36  48.8 

3  38    7.6 

-11  39.8 

+3  45  56.4 

-91  54.4 

9.6148065 

0.1040308 

0.1090811 

D«o.    8 

801  30  37.4 

3S9    9.1 

10    1.7 

3    1  38.0 

99  90.9 

9.6844604 

0.1138174 

0.1188547 

4 

808    5  49.7 

3  13  94.4 

7  55.0 

8  16  48.6 

99  96.4 

9.6336737 

0.1884074 

0.1868883 

6 

814  85    8.6 

3    6    7.4 

5  89.7 

1  38    8.3 

99  17.8 

9.6418828 

0.1899096 

0.1338886 

8 

880  31    8.1 

8    0    8.8 

8  54.8 

0  47  44.6 

91  58.6 

9.6488964 

0.1364176 

0.1393840 

10 

886  86    8.6 

8  55    7.4 

-  0  15.5 

+0    4  14.4 

-91  30.6 

9.6548968 

0.1480108 

0.1444843 

18 

838  18  18.8 

9  51  19.7 

+  8  19.8 

-0  38  13.7 

90  56.5 

9.6598886 

0.1467538 

0.1488847 

14 

837  51  37.6 

9  48  15.3 

4  46.5 

1  19  88.3 

90  17.3 

9.6636998 

0.1507087 

0.1583930 

16 

843  85  56.0 

9  46  11.0 

7    0.8 

1  59  19.8 

10  33.6 

9.6665167 

0.1539008 

0.1558881 

18 

848  56  59.5 

9  44  50.0 

8  56.7 

8  37  39.7 

18  45.6 

9.6688875 

0.1563798 

0.1573579 

80 

854  86  88.7 

9  44  37.5 

•f  10  38.9 

-3  14  19.5 

-17  53.5 

9.6690163 

0.1581650 

0.1588091 

38 

859  56    8.1 

9  45    4.1 

11  45.7 

3  49  10.5 

16  66.7 

9.6687048 

0.1598706 

0.1595710 

94 

865  87  17.7 

9  46  10.7 

18  38.8 

4  88    8.7 

15  54.6 

9.6673519 

0.1597089 

0.1596664 

96 

871     1  54.0 

9  48  95.1 

18  51.8 

4  58  44.5 

14  46.1 

9.6649546 

0.1594597 

0.1590816 

98 

876  41  38.8 

9  51  91.0 

18  41.4 

5  81    8.0 

18  80.1 

9.6615068 

0.1585895 

0.1578009 

ao 

888  97  57.4 

9  55  19.6 

+18    0.4 

-5  46  38.7 

-19    4.9 

9.6570013 

0.1568983 

0.1567996 

39 

888  33    0.7 

3    0    0.6 

+10  48.8 

-6    9  14.1 

-10  96.4 

9.6514896 

0.1545181 
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VENUS. 

GREENWICH  MEAN  NOON 

Date. 

HeliooeDtrks 

LoDgitnd«, 

MeanBqainox 

of  Date. 

Daily 
Motion. 

BedactioQ 

to 

Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Radlna 

Vector. 

Logarithm  of  Distance 
from  Earth. 

At  Date. 

AtInt«Tme-| 
diateDate.  : 

0        /         It 

O       /       // 

1     1$ 

O        1        It 

/     /# 

Jan. -3 

155  58  30.8 

1  37  98.6 

-1-1    0.0 

+3  20  42.4 

+0  58.9 

9.8566679 

9.9423242 

9.9495340 

1 

162  28  18.2 

1  37  94.8 

+0  20.2 

3  23  17.5 

+0  19.3 

9.8568298 

9.9565972 

9.9635165 

5 

168  57  47.5 

1  37  19.6 

-0  20.7 

3  23  16.4 

-4)19.8 

9.8570234 

9.9702950 

9.9769352 

9 

175  26  53.4 

1  37  13.1 

1    0.5 

3  20  39.5 

0  58.6 

9.8572460 

9.9834398 

9.98981 18 

13 

181  55  30.9 

1  37    5.4 

1  37.2 

3  15  29.4 

1  36.4 

9.8574946 

9.9960548 

0.0021724 

17 

188  23  35.4 

1  36  56.7 

-2    8.9 

+3    7  50.5 

-9  19.8 

9.8577663 

0.0081686 

0.0140474 

21 

194  51     3.2 

1  36  47.1 

2  34.0 

2  57  49.3 

9  47.4 

9.8580572 

0.0198123 

0.0254669  • 

25 

201   17  51.3 

1  36  36.9 

2  51.3 

2  45  34.1 

3  19.8 

9.8583639 

0.0310145 

0.0364577 

29 

207  43  57.4 

1  36  96.9 

3    0.0 

2  31  14.9 

3  49.4 

9.8586823 

0.0417983 

0.0470380 

Feb.   2 

214    9  20.0 

1  3;  15.9 

2  59.6 

2  15    3.0 

4  16.0 

9.8590085 

0.0521788 

0.0572220 

6 

220  33  58.8 

1  36    4.9 

-2  50.3 

+1  57  11.2 

-4  39.3 

9.8593382 

0.0621687 

0.0670209 

10 

226  57  54.1 

1  35  63.5 

2  32.5 

1  37  53.5 

4  59.0 

9.8596675 

0.0717804 

0.0764489 

14 

233  21     7.1 

1  35  43.9 

2    7.2 

1  17  24.5 

5  14.0 

9.8599921 

0.0810288 

0.0855230 

18 

239  43  40.0 

1  35  33.6 

1  .35.7 

0  55  59.8 

5  96.9 

9.8603081 

0.0899339 

0.0942636 

22 

246    5  35.4 

1  35  94.5 

0  59.5 

0  33  55.5 

5  84.7 

9.8606117 

0.0985145 

0.1026885 

26 

252  26  56.6 

1  35  16.3 

-0  20.4 

+0  11  28.0 

-5  38.4 

9.8608990 

0.1067871 

0.1108116 

Mar.  ] 

258  47  47.5 

1  35    9.3 

+0  19.7 

-0  1 1    6.3 

5  38.0 

9.861 1667 

0.1147622 

0.1186402 

6 

265    8  12.5 

1  35    3.4 

0  58.8 

0  33  30.8 

5  33.5 

9.8614114 

0.1224459 

0.1261798 

9 

271  28  16.0 

1  34  58.6 

1  34.9 

0  55  29.3 

5  95.0 

9.8616302 

0.1298428 

0.1334351 

13 

277  48    2.7 

1  84  54.9 

2    6.3 

1  16  46.0 

5  19.7 

9.8618206 

0.1369585 

0.1404137 

17 

284    7  37.1 

1  34  58.4 

+2  31.6 

-1  37    5.6 

-4  66.5 

9.8619802 

0.1438024 

0.1471262 

21 

290  27    3.8 

1  34  51.1 

2  49.6 

1  56  13.5 

4  36.8 

9.8621070 

0.1503866 

0.1536847 

25 

296  46  27.1 

1  34  50.8 

2  59.3 

2  13  56.1 

4  13.9 

9.8621998 

0.1567214 

0.1597977 

29 

303    5  51.3 

1  34  51.4 

3    0.3 

2  30    0.7 

3  47.0 

9.8622574 

0.1628138 

0.1657701 

Apr.    2 

309  25  20.2 

I  34  53.0* 

2  52.5 

2  44  15.6 

3  19.9 

9.8622789 

0.1686663 

0.1715023 

6 

315  44  57.0 

1  34  55.5 

•1-2  36.4 

-2  56  30.8 

-«48.0 

9.8622642 

0.1742776 

0.1769925 

10 

322    4  44.8 

1  34  58.6 

2  12.7 

3    6  37.2 

9  14.8 

9.8622135 

0.1796470 

0.1822415 

14 

328  24  46.3 

1  35    9.3 

1  42.5 

3  14  27.4 

1  40.0 

9.8621273 

0.1847767 

0.1872534 

18 

334  45    3.7 

1  35    6.5 

1    7.3 

3  19  55.6 

1    3.9 

9.8620067 

0.1896720 

0.1920336 

22 

341     5-38.7 

1  35  11.1 

+0  28.8 

3  22  57.6 

-0  96.9 

9.8618533 

0.1943386 

0.1965877 

26 

347  26  32.9 

1  35  16.0 

-0  M..1 

-3  23  30.7 

+0  10.4 

9.8616687 

0.1987810 

0.2009186 

30 

353  47  47.6 

1  35  91.3 

0  50.5 

3  21  34.3 

0  47.8 

9.8614550 

0.2029999 

0.2050246 

May    4 

0    9  2:^.8 

1  35  96.8 

1  27.5 

3  17    9.3 

1  94.6 

9.8612148 

0.2069922 

0.2069019 

8 

6  31  22.4 

1  35  39.5 

2    0.3 

3  10  18.5 

9    0.6 

9.8609512 

0.2107532 

0.2125460 

12 

12  53  43.9 

1  35  38.3 

2  27.1 

3    1    6.4 

9  35.9 

9.8606672 

0.2142806 

0.2159567 

16 

19  16  29.1 

I  35  44.3 

-2  46.7 

-2  49  39.2 

+3    6.0 

9.8603662 

0.2175746 

0.2191350 

20 

25  39  38.6 

1  35  50.5 

2  58.1 

236    5.1 

3  38.6 

9.8600521 

0.2206386 

0.2220853 

24 

32    3  13.2 

1  35  56.6 

3    0.8 

2  20  33.4 

4    6.7 

9.8597286 

0.2234757 

0.2248097 

28 

38  27  13.4 

1  36    3.3 

2  54.4 

2    3  15.5 

4  31.8 

9.8593998 

0.2260871 

0.2273076 

June    1 

44  51  39.9 

1  36  10.0 

2  39.3 

1  44  23.7 

4  53.6 

9.8590697 

0.2284703 

0.2295748 

5 

51   16  33.4 

i  36  16.8 

-2  16.2 

-1  24  11.8 

+«  11.8 

9.8587424 

0.2306202 

0.2316059 

9 

57  41  54.6 

1  36  93.8 

1  46.3 

1    2  54.7 

5  96.1 

9.8584223 

0.2325318 

0.2333978 

13 

64    7  44.1 

1  36  30.9 

1   11.0 

0  40  48.4 

5  36.4 

9.8581132 

0.2.342040 

0.2349504 

17 

70  34    2.2 

1  36  38.1 

-0  32.1 

-0  18    9.4 

5  49.4 

9.8578190 

0.2356378 

0.2362667 

21 

77    0  49.2 

1  36  45.3 

+0    8.4 

+0    4  45.2 

5  44.1 

9.8575437 

0.2368372 

0.2373499  | 

25 

8:)  28    4.8 

1  36  59.4 

+0  48.6 

+0  27  37.9 

+5  41.4 

9.8572908 

0.2378053 

0.2382026 

29 

89  55  48.6 

1  36  59.4 

1  26.4 

0  50  11.0 

5  34.4 

9.8570635 

0.2385418 

0.2388222 

33 

96  23  59.8 

1  37    6.1 

+  1  59.8 

+1  12    7.2 

+5  93.0 

9.8568647 

0.2390436 

1 
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VENUS 

GBEENWICH  MEAN  NOON. 

Date. 

1 

Heliocentrio 

Lon^tade/ 

Mean  Equinox 

of  Dat6. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitnde. 

Daily 

Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earths            | 

At  Date. 

At  Interne- 
diateDate. 

O         1         II 

O       /      1/ 

/      10 

O        1        n 

/     // 

Julj    3 

96  23  59.8 

1  37    6.1 

+1  59.8 

+1  12    7.2 

+5  93.0 

9.8568647 

0.2390436 

0.2392051 

7 

102  52  36.6 

1  97  19.3 

2  27.2 

1  33    9.1 

5    7.4 

y. 856697 J 

0.2393066 

0.2393479 

n 

100  21  37.1 

1  37  17.9 

2  47.1 

1  53    0.6 

4  47.8 

9.8505629 

0.2393288 

0.2392496 

]5 

115  50  58.8 

1  37  99.8 

2  58.4 

2  1  i  26.0 

4S4.4 

9.8564638 

0.2391109 

0.2389135 

19 

122  20  38.2 

1  37  96.6 

3    0.6 

2  28  10.7 

3  57.5 

9.8564013 

0.2386577 

0.2383445  ' 

33 

128  50  31.6 

1  37  99.7 

+2  53.6 

+2  43     1.7 

+3  97.5 

9.8563761 

0.2379743 

0.2375472 

87 

135  20  34.6 

1  37  31.5 

2  37.7 

2  55  47.0 

9  54.8 

9.8563885 

0.2370633 

0.2365228 

31 

141  50  42.3 

1  37  39.1 

2  13.7 

3    6  16.8 

9  19.8 

!).8564383 

0.2359253 

0.2352703 

Ang.  4 

148  20  49.5 

1  37  31.3 

1  42.8 

3  14  23.0 

1  43.0 

9.8565251 

0.2345578 

0.2337873 

8 

154  50  S0.7 

1  37  99.1 

1    6.8 

3  19  59.4 

1     5.0 

9.8566475 

0.2.329589 

0.2320724 

12 

161  20  40.3 

1  37  95.5 

+0  27.3 

+•3  23    1.7 

+0  96.1 

9.8568037 

0.2311286 

0.2301281 

16 

1*67  50  12.7 

i  37  90.5 

-0  13.6 

3  23  27.9 

-0  13.0 

9.8569920 

0.2290713 

0.2279593 

20 

174  19  22.6 

1  87  14.9 

0  53.7 

3  21   18.1 

0  51.8 

9.8572097 

0.2267928 

0.2265723 

24 

180  48    4.9 

1  87    6.7 

1  31.1 

3  16  34.4 

1  99.8 

9.8574541 

0.2242986 

0.2229716 

28 

187  16  15.1 

1  86  58.9 

2    3.8 

3    9  21.1 

9    6.6 

9.8577218 

0.2215911 

0.2201570 

Sepl.  1 

193  43  49.2 

186  48.7 

-2  30.2 

+2  69  44.3 

-9  41.6 

9.8580096 

0.2186693 

0.2171273 

5 

200  10  44.0 

1  86  38.5 

2  48.9 

2  4751.8 

3)4.3 

9.8583137 

0.2155308 

0.2138794 

9 

206  36  57.0 

1  86  97.9 

2  59.1 

2  33  53.5 

3  44.4 

9.8586301 

0.212.1735 

0.2104135 

13 

213    2  27.0 

1  86  17.0 

3    0.4 

2  18    0.5 

4  11.6 

9.8589549 

0.2085998 

0.2067328 

17 

219  27  13.1 

1  86    6.1 

2  52.6 

2    0  25.2 

4  85.5 

9.8592840 

0.2048132 

0.2028417 

21 

225  61  15.5 

1  85  65.9 

-2  36.2 

+1  41  21.4 

-4  65.8 

9.8596134 

0.2008192 

0.1987466 

25 

232  14  35.6 

1  35  44.9 

2  12.1 

1  21    3.8 

5  19.4 

9.8599388 

0.1966206 

0.1944446 

29 

238  37  16.0 

1  35  85.0 

1  41.6 

0  59  47.7 

5  95.0 

9.8602563 

0.1922168 

0.1899366 

Oci.    3 

244  59  16.5 

1  85  95.9 

1    6.1 

0  37  49.2 

5  83.6 

9.8605619 

0.1876029 

0.1862156 

7 

251  20  43.3 

]  35  17.6 

-0  27.3 

+0  15  24.6 

5  88.0 

9.8608519 

0.1827738 

0.1802774 

11 

257  41  39.2 

1  35  10.4 

+0  12.7 

-0    7    9.7 

-5  38.4 

9.8611228 

0.1777263 

0.1761206 

16 

264    2    8.3 

1  35    4.3 

0  62.1 

0  29  37.1 

5  34.6 

9.8613714 

0.1724603 

0.1697459 

19 

270  22  15.2 

1  34  50.8 

1  26.9 

0  61  41.3 

5  96.8 

9.8615945 

0.1669776 

0.1641557 

23 

276  42    4.4 

1  34  55.5 

2    1.3 

1  13    6.4 

5  15.1 

9.8617897 

0.1612798 

0.1683495 

27 

28:J     1  40.7 

1  34  59.8 

2  27.7 

1  33  37.1 

4  59.6 

9.8619545 

0.1553641 

0.1523224 

31 

289  21    8.5 

1  34  51.9 

+2  47.0 

-1  52  58.6 

-4  40.6 

9.8620870 

0.1492232 

0.1460652 

Nov.  4 

295  40  32.2 

1  34  50.8 

2  58.2 

2  10  57.0 

4  18.9 

9.8621856 

0.1428472 

0.1395680 

8 

301  50  56.0 

1  34  51.3 

3    0.8 

2  27  19.6 

3  69.7 

9.8622492 

0.1362265 

0.1328220 

12 

308  19  23.8 

1  34S9.7 

2  54.5 

2  41  54.5 

3  94.4 

9.8622768 

0.1293540 

0.1258220 

IG 

314  38  59.1 

1  34  55.0 

2  39.8 

2  54  31.3 

9  53.6 

9.8622684 

0.1222259 

0.1185654 

20 

320  58  44.9 

1  34  58.0 

+2  17.3 

-3    5    0.8 

HJ90.8 

9.8622239 

0.1148398 

0.1110480 

24 

327  18  43.9 

1  35    1.6 

1  48.2 

3  13  15.3 

1  46.9 

9.8621439 

0.1071892 

0.1032619 

28 

333  38  58.4 

1  35    5.7 

1   13.7 

3  19    8.7 

1  10.3 

9.8620291 

0.0992641 

0.0051986 

Deo.   2 

339  59  30.3 

1  35  10.3 

+0  35.7 

3  22  36.5 

-0  33.5 

9.86I88M 

0.0910483 

0.0868259  1 

6 

346  20  21.2 

1  35  15.9 

-0    4.1 

3  23  35.8 

+0    3.8 

9.8617016 

0.0825246 

0.0781419 

10 

352  41  32.4 

1  35  90.4 

-0  43.8 

-3  22    5.5 

+0  41.9 

9.8614927 

0.0736764 

0.0691268 

14 

359    3    4.8 

1  35  95.8 

1  21.3 

3  18    6  3 

1  18.9 

9.8612569 

0.0644913 

0.0597694 

18 

5  24  .59.5 

1  35  31.4 

1  54.9 

3  1 1  40.7 

1  54.4 

9.8609968 

0.0549594 

0.0500599 

22 

11  47  17.1 

1  35  37.3 

2  22.9 

3    2  52.8 

9  99.3 

9.8607160 

0.0450692 

0.0399849 

26 

18  -9  58.3 

1  35  43.3 

2  43.9 

2  51  48.8 

3    9.4 

9.8604176 

0.0348046 

0.0295249 

1         30 

24  33    3.7 

I  35  49.5 

-2  56.8 

-2  38  36.2 

+3  33.5 

9.8601052 

0.0241424 

0.0186535  j 

1         34 

30  56  31.0 

1  35  55.7 

-3    0.9 

-2  23  24.3 

+•4    9.0 

9.8597828 

0.0130548 

1 
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MARS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

LoDgitade, 

MeaoEqaiDox 

of  Date. 

Daily 
Motion. 

BedaoUon 

to 

Orbit. 

Heliocentric 
Latitnde. 

Daily 
Motion. 

Logarithm 

of 

Hadins 

Vector. 

Logarithm  of  Dtatanee 
from  Eartb- 

At  Date. 

Atlntemie. 
diateDate.   ' 

0         /          II 

1    II 

,, 

O         /          II 

II 

' 

Jan.    1 

156  44  17.1 

96  1S.66 

-31.8 

+  1  45  33.8 

-15.73 

0.8815819 

0.1414228 

0.1350797 

5 

158  29    8.4 

96  13.14 

34.3 

1  44  27.9 

17.90 

0.8814966 

0.1286896 

0.1820714 

9 

160  14    2.6 

96  14.01 

36.8 

1  43  16.8 

18.65 

0.8813701 

0.1154042 

0.1086887  , 

13 

161  50     1.0 

96  15.91 

39.1 

1  41  58.7 

90.10 

0.8818080 

0.1017450 

0.0947547   . 

17 

163  44    4.8 

96  16.79 

41.3 

1  40  35.4 

91.55 

0.8809*>87 

0.0876581 

0.0804574   : 

21 

165  29  15.2 

96  18.50 

-43.4 

+  1  39    6.3 

-99.06 

0.8807481 

0.0731537 

0.0657474   i 

25 

167  14  33.2 

96  90.59 

45.3 

1  37  31.6 

94.39 

0.8804505 

0.0588398 

0.0506380  : 

89 

169    0    0.3 

96  99.97 

47.0 

1  35  51.2 

95.78 

0.8801178 

0.0489247 

0.0351192  : 

Feb.   8 

170  45  37.4 

96  95.64 

48.4 

I  34    5.3 

97.16 

0.8197448 

0.0272175 

0.0192217 

6 

172  31  85.8 

96  98.61 

49.8 

1  32  13.8 

96.55 

0.2193300 

0.0111363 

0.0029665 

1 

10 

174  17  26.7 

96  31.91 

-50.9 

+1  30  16.9 

-«.91 

0.2188753 

9.9947178 

9.9863976 

14 

176    3  41.5 

96  35.51 

52.0 

1  28  14.5 

31.97 

0.8183804 

9.9780135 

9.9695750 

18 

177  50  11.8 

96  39.35 

52.9 

I  26    6.7 

89.60 

0.8178457 

9.9610918 

9.9525732 

28 

179  36  56.7 

96  43.51 

53.4 

1  23  53.7 

33.99 

0.8172710 

9.9440297 

9.9354734   ' 

86 

181  23  59.7 

96  48.09 

53.7 

1  21  35.4 

3SJ91 

0.2166572 

9.9269160 

9.9183715 

Mar.   1 

183  11  81.3 

96  59.81 

-53.9 

+1   19  12.0 

-36.50 

0.2160041 

9.9098558 

9.9013865 

5 

164  59    2.6 

96  57.91 

53.9 

1  16  43.4 

37.77 

0.8153125 

9.8929839 

9.8846697 

9 

m6  47    5.0 

97    3.34 

f^A 

1  14    9.8 

30.00 

0.2145823 

9.8764701 

9.8684111 

13 

188  35  29.7 

97    9.09 

53.1 

1  n  31.4 

40.93 

0.2138142 

9.8605233 

9.8588356 

17 

190  24  17.6 

97  15.09 

52.4 

1    8  48.0 

41.45 

0.2130086 

9.8453785 

9.838184t) 

21 

198  13  30.3 

97  91.36 

-51.5 

+1     5  59.8 

-49.63 

0.8181660 

9.8312850 

9.8247118 

25 

194    3    8.9 

97  97.96 

50;4 

1    3    7.0 

43.79 

0.8112869 

9.8184945 

9.8186669 

29 

195  53  14.4 

97  34.86 

49.1 

1    0    9.5 

44.99 

0.2103715 

9.8072566 

9.8088977 

Apr.   2 

197  43  48.2 

97  49.07 

47.6 

0  57    7.6 

46.09 

0.2094810 

9.7978183 

9.7938471 

6 

199  34  51.4 

97  49.56 

45.9 

0  54     1.3 

47.11 

0.2084357 

9.7904096 

9.7875869  ! 

10 

201  86  85.1 

97  57.35 

-43.9 

+0  50  50.7 

-48.16 

0.2074162 

9.7852174 

9.7834986  \ 

14 

203  18  30.8 

96    5.45 

41.8 

0  47  36.0 

49.17 

0.2063638 

9.7823591 

9.7818157   ; 

18 

805  1 1    9.4 

98  13.00 

39.4 

0  44  17.3 

50.16 

0.2058774 

9.7818560 

9.7824700 

22 

807    4  88.8 

96  99.69 

37.0 

0  40  54.7 

51.13 

0.8041599 

9.7836408 

9.7853482 

26 

808  58  10.5 

98  31.61 

34.2 

0  37  28.3 

69.04 

0.8030111 

9.7875708 

9.7902815 

30 

810  58  35.5 

98  40.00 

-31.4 

+0  33  58.4 

-58.91 

0.8018384 

9.7934570 

9.7970669 

May    4 

818  47  38.1 

98  50.44 

28.4 

0  30  85.0 

53.76 

0.8006842 

9.8010823 

9.8054725 

8 

814  43  19.4 

90    0.30 

25.2 

0  86  48.3 

54.55 

0.1993875 

9.8102060 

9.8158500 

12 

816  39  40.9 

99  10.46 

21.9 

0  23    8.6 

55.99 

0.1981238 

9.8205780 

9.886i:)d5 

16 

818  36  43.5 

99  90.86 

18.5 

0  19  26.0 

66.00 

0.1968338 

9.8319179 

9.8.378808 

20 

880  34  88.8 

99  31.56 

-15.0 

^  15  40.6 

-56.65 

0.1955192 

9.8439978 

9.8508487 

24 

888  38  56.3 

99  49.50 

11.5 

0  1 1  52.8 

57.95 

0.1941807 

9.8565918 

9.86:U)84d 

28 

884  38    8.5 

99  53.67 

7.8 

0    8    2.6 

57.79 

0.1928197 

9.8695834 

9.876069(5 

June   1 

886  38    6.0 

30    5.09 

4.1 

0    4  10.5 

58.96 

0.1914373 

9.8826508 

9.8898516 

5 

888  38  49.5 

30  16.79 

-  0.3 

■l-O    0  16.5 

58.69 

0.1900352 

9.8958587 

9.9024598 

9 

830  34  80.6 

30  98.75 

+  3.5 

-0    3  39.0 

-50.03 

0.1886148 

9.9090440 

9.9155997 

13 

838  36  39.8 

30  40.80 

7.4 

0    7  35.7 

59.31 

0.1871778 

9.9881171 

9.9885878 

17 

234  39  48.0 

30  53.94 

11.9 

0  11  33.5 

59.54 

0.1857857 

9.9:)5004l 

9.9413600 

21 

836  43  46.0 

31    5.77 

14.9 

0  15  32.0 

60.07 

0.1842601 

9.9476503 

9.9538723 

25 

236  48  34.5 

31  18UM 

18.7 

0  19  30.9 

60.79 

0.1887887 

9.9600831 

9.9661009 

29 

240  54  14.6 

31  31.51 

+22.3 

-0  83  89.8 

-50.70 

0.1812955 

9.9781048 

9.9780338 

IJuly  3 

243    0  46.8 

31  44.50 

+25.8 

-0  27  28.5 

-50.60 

0.1798003 

9.9838864 

9.9896614 
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MAES. 

GKEENWICH  MEA 

Dail> 
Motion. 

2J  NOON. 

l>ate. 

Heliutfiitric 

Mean  Equinox 
of  Datf 

O           /            H 

Reduction 

to 

Orbit. 

Heliocentric 
Latitnde 

O          /           // 

Daily 
Motion. 

Logarithm 

of 

Radins 

Vector. 

Logarithm  of  Bistanoe 
from  Earth— 

At  Date. 

At  Intermo- 
diateDate. 

// 

Jiilv    3 

243    0  46.8 

31  44.59 

+25'.8 

-0  27  28.5 

-59.60 

0.1798003 

9.9838864 

9.9896614 

1     .       7 

245    8  11.5 

31  57.M 

29.3 

0  31  26.6 

59.40 

0.17H2987 

9.9953573 

0.0009729 

1           11 

247  16  2ii.7 

32  11.29 

32.6 

0  35  2:^.7 

59.11 

0.1767934 

0.0065061 

0.0119561 

1           15 

249  25  41.5 

Ji  24.73 

35.7 

0  39  19.5 

58.74 

0.1752860 

0.0173226 

0.0226051 

Mi 

251  35  47.7 

32  38.34 

38.7 

0  43  13.6 

58.95 

0.1737790 

0.0278039 

0.0329209 

23 

253  46  48.3 

32  59.01 

+41.4 

-0  47    5.5 

-57.67 

0.1722746 

0.0379581 

0.0429156  ' 

27 

255  58  43  9 

33    5.76 

43.9 

0  50  54:9 

56.99 

0.1707748 

0.0477970 

0.05260:«>  ' 

31 

258  11  34.^ 

33  19.59 

46.3 

0  54  41.4 

56.20 

0.1692822 

0.0573361 

0.0619967 

,Aug.   4 

260  25  20. 1 

33  33.99 

48.2 

0  58  24.5 

55.29 

0.1677991 

0.0665858 

0.0711036 

1             « 

262  40    0.7 

33  47.04 

50.0 

1     2    3.7 

54.26 

0.1663280 

0.0755513 

0.0799286 

12 

264  55  36.4 

34    0.74 

4-51.4 

-I     5  38.6 

-53.19 

0.1648716 

0.0842369 

0.0884745  [ 

16 

267  12    6.6 

34  14  39 

52.6 

1     9    8.7 

51.89 

0.1634323 

0.0926462 

0.0967523  i 

20 

269  29  31.4 

34  27.94 

53.4 

1   12  33.7 

50.54 

0.1620130 

0.1007947 

0.1047759  ! 

24 

271  47  50.0 

34  41.37 

53.8 

1   15  53.0 

49.05 

0.1606160 

0.1086980 

0.1125625 

2« 

274     7    2.3 

34  54.65 

53.9 

1   19    6.1 

47.44 

0.1592442 

0.1163717 

0.1201281 

1 

iStjj.i.   1 

276  27    7.1 

35     7.71 

+53.7 

-  1  22  12.5 

-45.72 

0.1579001 

0.1238317 

0.1274831   t 

5 

278  48    3.H 

35  90  60 

53.1 

1  25  11.9 

43.90 

0.1565863 

0.1310832 

0.1346328  ! 

9 

281     9  51.7 

35  33.27 

52.1 

1  28    3.7 

41.94 

0.1553061 

0.1381323 

0.1415824  1 

13 

283  32  29.7 

35  45.61 

50.7 

1  30  47.4 

39.86 

O.I540t»17 

0.1449844 

0.1483398 

17 

285  55  Wi.3 

:«  57.59 

49.0 

1  33  22.6 

37.67 

0.1528562 

0.1516500 

0.1549174 

21 

288  20  10. 1 

36    9.26 

+47.0 

-1  35  48.8 

-35.36 

0.1516920 

0.1581434 

0.1613304  1 

25 

290  45  10.0 

36  20.60 

44.6 

1  :\ti    5.5 

39.95 

0.1505717 

0.1644794 

0.1675919 

29 

2i)3  !0  54.4 

36  31.51 

41.9 

1  40  12.4 

30.45 

0.1494981 

0.1706700 

0.1737136 

|Oct.     3 

295  37  21.5 

36  41.96 

38.9 

1  42    9.1 

97.84 

0.1484/36 

0.1767227 

0.1796985  ! 

i             7 

298    4  29.4 

36  51.90 

35.5 

1  43  .55.1 

95.19 

0.1475006 

0.1826409 

0.1865510  1 

i    >> 

300  32  16.0 

37     1.34 

+31.9 

-1  45  30.1 

-22.32 

0.1465816 

0.1884286 

0.1912750  ■ 

15 

303    0  39.4 

37  i0.9« 

28.0 

1  46  53.7 

19.44 

0.1457188 

0.1940917 

0.1968797  1 

1            19 

:J05  29  37.1 

37  18.56 

24.0 

1  48    5.6 

16.49 

0.1449145 

0.1996417 

0.2023781   ! 

23 

307  59    7.0 

37  26.97 

19.7 

1  49    5.6 

13.46 

0.1441707 

0.2050903 

0.2077798  ; 

•^7 

310  29    6.4 

37  33.32 

15.2 

1  49  53.3 

10.37 

0.1434892 

0.2104478 

0.2130942  j 

31 

312  59  32.7 

37  39.79 

+10.7 

-1  50  28.6 

-  7.24 

0.1428719 

0.2157196 

0.2183240  , 

|Nov.   4 

315  30  23.8 

37  45.59 

5.9 

1  50  51.2 

4.05 

0.1423206 

0.2209078 

0.2234707  , 

d 

318     1  36.5 

37  .W.65 

+  1.3 

1  51     1.0 

-  0.85 

0.1418367 

0.2260131 

0.2285357  , 

12 

320  33    8.0 

37  54.99 

-  3.5 

1  50  58.0 

+  2.37 

0.1414215 

0.2310388 

0.2335234  | 

16 

1 

323    4  55.4 

37  5^.57 

8.2 

1  50  42.0 

5.62 

0.1410758 

0.2359913 

0.2384430 

20 

325  m  55.6 

38     1.42 

-12.9 

-1  50  13.0 

+  8.^7 

0.1408011 

0.2408801 

0.2433027 

'          24 

328    9    5.8 

38    3.54 

17.4 

I  49  31.0 

12.11 

0.1405979 

0.2457119 

0.2481080 

1          '^ 

330  41  22.9 

38    4.90 

21.9 

1  4t(36.l 

15.33 

0.1404667 

0.2504916 

0.2528614 

Dec.    2 

333  13  43.!) 

38    5.4? 

26.1 

1  47  28.4 

18.51 

0.1404080 

0.2652180 

0.2575611 

'             6 

335  46    5.6 

38    5.24 

30.3 

1  4(i    8.0 

21.65 

0.1404217 

0.2598903^ 

0.2622059 

10 

3:i8  18  24.7 

.38    4.99 

-34.0 

-1   44  35.2 

+24.74 

0.1405081 

0.2645075 

0.2667965  ' 

14 

340  50  38.8 

38    2.56 

37.7 

1  42  50.1 

2T.76 

0.1406669 

0.2690729 

0.2713380  ' 

18 

343  ^2  44.2 

38    0.04 

40.9 

1  40  53. 1 

30.72 

0.1408976 

0.2735918 

0.2758357  | 

22 

345  54  38.1 

37  56.80 

43.8 

1  38  44.3 

33.60 

0.1411997 

0.2780694 

0.2802935 

26 

348  26  17.6 

37  .'i2.80 

46.5 

1  36  24.3 

36.38 

0.1415720 

0.2825078 

0.2847117 

30 

350  57  39.5 

37  48.03 

-48.6 

-I  33  53.3 

+30.06 

0.1420136 

0.286905L 

0.2890873 

34 

353  28  40.9 

37  48.50 

-50.5 

-1  31   11.7 

+41.65 

0.1425234 

. 

17 
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JUPITER. 

GREENWICH  MEAN  NOON 

Heliooentrio 

Longitude, 

Mean  Equinox 

of  Date. 

1 
Daily 
Motion. 

Redaction  | 

Heliocentric 

Daily 

Logarithm 
of 

Logarithm  of  Distance 
from  Piirtb— 

Date. 

to 
Orbit. 

// 
-26.9 

Latitude. 

0      /      // 
+0  59    4.6 

Motiou. 

Radius 
Vector. 

At  Date. 
0.78.36238 

At  Interme- 
diate Date. 

Jan.    1 

230  29' 52.2 

4  37.64 

-4.18 

0.7322535 

0.78I99O8 

5 

230  48  23.0 

4  37.73 

27.0 

0  58  47.8 

4.31 

0.7321802 

0.7803043 

0.7785646 

9 

231     6  54.1 

4  37.83 

27.0 

0  58  30.9 

4.94 

0.7321065 

0.7767726 

0.7743288 

13 

231  25  25.6 

4  37.93 

27.0 

0  58  13.9 

4.36 

0.7320322 

0.7730342 

0.7710893 

17 

231  43  57.5 

4  38.01 

27.0  : 

-27.0 

0  J>7  56.8 

4.99 

0.7319574 

0.7690956 

0.7670542 

2\ 

232    2  29.8 

4  38.11 

+0  57  39.6 

-4.31 

0.7318820 

0.7649663 

0.7628:}30 

25 

232  21     2.4 

4  38.90 

27.1 

0  57  22.3 

4.34 

0.7318062 

0.7606554 

0.7584347 

29 

232  39  35.5 

4  38.30 

27.1 

0  57    4.9 

4.37 

0.7317299 

0.7561721 

0.7538*187 

Feb.   2 

232  58    8.9 

4  38.40 

27.1 

0  56  47.4 

4.40 

0.7316530 

0.7515257 

0.7491444 

6 

233  16  42.7 

4  38.50 

27.1 

0  56  29.7 

4.43 

0.7315756 

0.7467262 

0.7442724 

10 

233  35  16.9 

4  38.60 

-27.1 

+0  56  12.0 

-4.45 

0.7314978 

0.7417852 

0.7392663 

14 

233  53  51.5 

4  38.70 

27.1 

0  55  54.1 

4.47 

0.7314194 

0.7367179 

0.7341422 

18 

234  12  26.5 

4  38.80 

27.1 

0  55  36.2 

4.50 

0.7313406 

0.7315415 

0.7289182 

22 

234  31     1.9 

4  38.90 

27.1 

0  55  18.1 

4.53 

0.7312613 

0.7262745 

0.7236123 

26 

234  49  37.7 

4  39.01 

27.1 

0  55    0.0 

4.55 

0.7311814 

0.7209342 

0.7182426 

Mar.    1 

235    8  13.9 

4  39.11 

-27.1 

+0  54  41.7 

-4.58 

0.7311011 

0.7155401 

0.7128290 

5 

235  26  50.6 

4  39.31 

27.1 

0  54  23.4 

4.60 

0.7310203 

0.7101123 

0.7073925 

9 

235  45  27.6 

4  39.31 

27.1 

0  54    4.9 

4.63 

0.7309389 

0.7046731 

0.7019575 

13 

236    4    5.0 

4  39.41 

27.1 

0  53  46.3 

4.65 

0.7308571 

0.6992492 

0.6965515 

17 

236  22  42.0 

4  39.59 

27.1 

0  53  27.7 

4.67 

0.7307748 

0.6938689 

0.6912044 

21 

236  41  21.2 

4  39.69 

-27.0 

+0  53    8.9 

-4.70 

0.7306919 

0.6885619 

0.6859450 

25 

236  59  69.9 

4  39.73 

27.0 

0  52  50.0 

4.73 

0.7306086 

0.6833574 

0.6808028 

29 

237  18  39.0 

4  39.84 

27.0 

0  52  31.0 

4.76 

0.7305249 

0.6782849 

0.6758074 

Apr.   2 

237  37  18.6 

4  39.85 

26.9 

0  52  12.0 

4.78 

0.7304406 

0.6733744 

0.6709899 

6 

237  55  58.6 

4  40.05 

26.9 

0  51  52.8 

4.81 

0.7303559 

0.6686583 

0.666:^840 

10 

238  14  39.0 

4  40.16 

-26.9 

+0  51  33.5 

-4.83 

0.7302707 

0.6641713 

0.6620248 

14 

238  33  19.9 

4  40.97 

26.8 

0  51   14.1 

4.85 

0.7301850 

0.6599485 

0.6579469 

18 

238  52    1.2 

4  40.38 

26.8 

0  50  54.7 

4.88 

0.7300989 

0.6560237 

0,6541827 

22 

239  10  42.9 

4  40.49 

26.7 

0  50  35.1 

4.91 

0.7300123 

0.6524273 

0.6507612 

26 

239  29  25.1 

4  40.60 

26.7 

0  50  15.4 

4.93 

0.7299253 

0.6491876 

0.6477099 

30 

239  48    7.7 

4  40.71 

-26.6 

+0  49  55.7 

-4.95 

0.7298378 

0.6463311 

0.6450541 

May    4 

240    6  50.8 

4  40.83 

26.6 

0  49  35.8 

4.98 

0.7297498 

0.6438821 

0.6428184 

8 

240  25  34.4 

4  40.94 

26.5 

0  49  15.8 

5.00 

0.7296614 

0.6418652 

0.6410252 

12 

240  44  18.4 

4  41.06 

26.4 

0  48  55.8 

5.09 

0.7295720 

0.6402999 

0.6396916 

16 

241    3    2.8 

4  41.17 

26.4 

0  48  35.6 

5.05 

0.7294833 

0.6392010 

0.6388294 

20 

241  21  47.7 

4  41.99 

-26.3 

•t-0  48  15.4 

-6.07 

0.7293935 

0.6385766 

0.6384432 

24 

241  40  33.1 

4  41.40 

26.2 

0  47  55.1 

5.11 

0.7293033 

0.6384288 

0.6385334 

28 

241  59  19.0 

4  41.59 

26.2 

0  47  34.6 

5.19 

0.7292127 

0.6387562 

0.6390964 

June   I 

242  18    5.3 

4  41.63 

26.1 

0  47  14.1 

5.14 

0.7291216 

0.6395532 

0.6401261 

5 

242^6  52.0 

4  41.75 

26.0 

0  46  53.5 

5.17 

0.7290301 

0.6408131 

0.6416130 

9 

242  55  39.3 

4  41.87 

-25.9 

+0  46  32.8 

-5.19 

0.7289381 

0.6425231 

0.6435411 

13 

243  14  27.0 

4  41.99 

25.8 

0  46  12.0 

5.31 

0.7288457 

0.6446641 

0.6458891 

17 

243  33  15.2 

4  49.11 

25.7 

0  45  51.1 

5.94 

0.7287529 

0.6472134 

0.6486:127 

21 

243  52    3.9 

4  49.93 

25.6 

0  45  30.1 

5.96 

0.7286596 

0.6501436 

0,6517426 

25 

244  10  53.1 

4  49.36 

.     25.5 

0  45    9.0 

5.98 

0.7285659 

0.6534261 

0.6551903 

29 

244  29  42.8 

4  49.48 

-25.4 

+0  44  47.8 

-6.30 

0.7284718 

0.6570321 

0.6589475 

July    3 

244  48  32.9 

4  49.60 

-26.3 

+0  44  26.6 

-5.33 

0.72^772 

0.6609328 

0.6629845 
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JUPITER. 

GREENWICH  MEAN  NOON 

1    Dftte. 

Heliocentric 

LoDKitudc, 

Mean  Enuiunx 

ofDaU'. 

Diiily 
Motion. 

Reduction 

to 

Orbit. 

// 

Heliocentric 
Latitude. 

O          /           // 

Daily 
Motion. 

_ 

Logarithm 

of 

lladiuH 

Vector. 

Logarithm  of  Diatanoe 
from  Earth— 

At  Date. 

At  Interme- 
dLiteDate. 

O         /          // 

July    3 

244  48  32.9 

4  48.60 

-25.3 

+0  44  26.6 

-5.33 

0.7283772 

0.6609328 

0.6629845 

7 

245    7  23.5 

4  43.79 

25.2 

0  44    5.2 

5.35 

0.7282822 

0.6650984 

0.6672705 

11 

245  26  14.7 

4  49.84 

25.1 

0  43  43.8 

5.37 

0.7281868 

0.6694964 

0.6717718 

15 

245  45    6.3 

4  49.97 

•J5.0 

0  43  22.3 

5.39 

0.7280909 

0.6740927 

0.6764548 

IS> 

246    3  58.4 

4  43.09 

24.9 

0  43    0.6 

5.41 

0.7279946 

0.6788544 

0.6812874 

23 

246  22  5i.U 

4  43.99 

-24.8 

+0  42  38.9 

-5.44 

0.7278979 

0.6837504 

0.6862396 

27 

246  41  44.1 

4  43.35 

24.6 

0  42  17.2 

5.46 

0.7278008 

0.6887518 

0.6912839 

31 

247    0  37.8 

4  43.47 

24.5 

0  41  55.3 

5.48 

0.7'J77033 

0.69:J8326 

0.6963946 

Aug.  4 

247  19  31.9 

4  43.60 

24.4 

0  41  33.3 

5.50 

0.7276054 

0.6989668 

0.7016458 

b 

247  38  26.6 

4  43.79 

24.2 

0  41   11.3 

5.59 

0.7275071 

0.7041285 

0.7067116 

12 

247  57  21.7 

4  43.85 

-24.1 

+0  40  49.2 

-5.54 

0.7274083 

0.7092921 

0.71 18671 

1           16 

248  16  17.4 

4  43.98 

24.0 

0  40  27.0 

5.50 

0.7273092 

0.7144340 

0.7169901 

20 

248  35  13.5 

4  44.11 

23.8 

0  40    4.7 

5.58 

0.7272096 

0.7195332 

0.7220611 

24 

248  54  10.2 

4  44.34 

23.7 

0  39  42.3 

5.61 

0.7271097 

0.7245718 

0.7270632 

28 

249  13    7.5 

4  44.37 

23.5 

0  39  19.8 

5.63 

0.7270093 

0.7295336 

0.7319811 

««ipi.   1 

249  .32    5.2 

4  44.50 

-2:14 

+0  38  57.3 

-*.65 

0.7269086 

0.7344037 

0.7367994 

5 

249  51     3  5 

4  44.63 

23.2 

0  .38  34.6 

5.67 

0.7268075 

0.7391662 

0.74 1502:^ 

9 

250  10    2.3 

4  44.77 

23.1 

0  38  11.9 

5.69 

0.7267060 

0.7438060 

0.7460765 

13 

250  29     1.6 

4  44.90 

22.9 

0  37  49.1 

5.71 

0.7266041 

0.7483094 

0.7505062 

17 

250  48     1.5 

4  45.03 

22.7 

0  37  26.3 

5.73 

0.7265019 

0.7526648 

0.7547841 

21 

251     7     1.9 

4  45.16 

-22.6 

40  37    3.3 

-5.75 

0.7263992 

0.7568631 

0.7689009 

25 

251  26    2.8 

4  45.30 

22.4 

0  36  40.3 

5.77 

0.7262962 

0.7608965 

0.7628490 

29 

251  45    4.3 

4  45.43 

22.3 

0  36  17.2 

5.79 

0.7261928 

0.7647572 

0.7666200 

Got.     3 

252    4    6.3 

4  45..^7 

22.1 

0  35  54.0 

5.81 

0.7260890 

0.7684366 

0.7702055 

7 

252  23    8.8 

4  45.71 

21.9 

0  35  30.8 

5.88 

0.7259848 

0.7719260 

0.7736970 

II 

252  42  11.9 

4  45.84 

-21.7 

+0  35    7.4 

-5.84 

0.7258802 

0.7752180 

0.7767881 

15 

253     1   15.6 

4  45.98 

21.5 

0  34  44.0 

5.86 

0.7257753 

0.7783071 

0.7797743 

19 

253  20  19.8 

4  46.19 

21.4 

0  34  20.6 

5.88 

0.7256701 

0.7811892 

0.7825614 

23 

253  39  24.6 

4  46.96 

21.2 

0  33  57.0 

5.90 

0.7255645 

0.7838605 

0.7851 162 

27 

253  58  29.9 

4  46.40 

21.0 

0  33  33.4 

5.99 

0.7254585 

0.7863178 

0.7874647 

1           31 

254  17  35.7 

4  46.53 

-20.8 

+0  33     9.7 

-5.94 

0.725:i52l 

0.7885562 

0.7896917 

Nov.    4 

254  36  42.1 

4  46.67 

20.6 

0  32  45.9 

5.95 

0.7252454 

0.7905708 

0.7914929 

8 

254  55  49.1 

4  46.81 

20.4 

0  32  22.0 

5.97 

0.7251:^84 

0.7923577 

0.7931647 

12 

255  14  56.7 

4  46.96 

20.2 

0  31  58.1 

5.99 

0.7250310 

0.7939140 

0.7946053 

1           '' 

355  34    4.8 

4  47.10 

20.0 

0  31  34.1 

6.01 

0.7249232 

0.7952386 

0.7958140 

1          20 

255  53  13.5 

4  47.94 

-19.8 

+0  31   10.0 

-6.03 

0.7248152 

0.79633 II 

0.7967897 

24 

256  12  22.7 

4  47.39 

19.6 

0  30  45.9 

6.04 

0.7247067 

0.7971894 

0.7975301 

28 

256  31  32.6 

4  47.53 

19.4 

0  30  21.7 

6.06 

0.7245981 

0.7978114 

0.7980330 

D«J.    2 

256  50  43.0 

4  47.67 

19.2 

0  29  57.4 

6.08 

0.7244891 

0.7981947 

0.7982960 

6 

257    9  53.9 

4  47.89 

19.0 

0  29  33.1 

6.09 

0.7243797 

0.7983370 

0.7983176 

10 

257  29    5.5 

4  47.96 

-18.7 

+0  29    8.6 

-6.il 

0.7242701 

0.7982378 

0.7980980 

14 

257  48  17.6 

4  48.10 

18.5 

0  28  44.2 

6.13 

0.7241601 

0.7978982 

0.7976385 

18 

258    7  30.3 

4  48.25 

18.3 

0  28  19.6 

6.14 

0.7240498 

0.7973189 

0.7969397 

22 

258  26  43.6 

4  48.39 

18.1 

0  27  55.0 

6.16 

0.7239394 

0.7965006 

0.7960017 

26 

258  45  57.5 

4  48.54 

17.9 

0  27  30.3 

6.18 

0.72382»> 

0.7954429 

0.7948240 

30 

259    5  12.0 

4  48.60 

-17.6 

+0  27    5.6 

-6.19 

0.7237174 

0.7941450 

0.7934069 

34 

259  24  27.0 

4  48.84 

-17.4 

+0  26  40.8 

-6.91 

0.7236060 

0.7926070 

Digitized  by 


Google 


260 


HELIOCENTRIC   CO-ORDINATES,    1888. 


SATURK 

Date. 

GREENWICH  MEAN  NOON 

1 

Heliocentrio 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Mo  lion. 

Bednction 

to 

Orbit. 

Uelioceiitric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distanee     1 
from  Earth— 

AtDatA         Atlnietme- 
AtDate.        diateDate. 

0         /          // 

i~  ti 

/     •// 

O          /          II 

II 

Jan.    1 

122  16  16.7 

2  ]2.55 

+0  32.1 

+0  24  50.7 

+5.68 

0.9585058 

0.9129297 

0.9122413 

5 

122  25    6.9 

2  12.63 

0  32.5 

0  25  13.4 

5.68 

0.9585350 

0.9116139 

0.9110491 

9 

122  33  57.0 

2  12.51 

0  33.0 

0  25  36.1 

5.68 

0.9585644 

0.9105480 

0.9101 120 

13 

122  42  47.0 

2  12.49 

0  33.5 

0  25  58.8 

5.67 

0.9.585940 

0.9097419 

0.9094389   ' 

17 

122  51  36.9 

2  12.47 

0  34.0 

0  26  21.5 

5.67 

0.9586236 

0.90920.32 

0.9090355   ' 

21 

123    0  26.8 

2  12.45 

+0  34.4 

+0  26  44.2 

+5.67 

0.9586534 

0.9089357 

0.9089043 

25 

123    9  16.6 

2  12.44 

0  34.9 

0  27    6.8 

5.66 

0.9586834 

0.9089409 

0.9090452 

29 

123  18    6.3 

2  12.42 

0  35.4 

0  27  29.5 

5.66 

0.9587134 

0.901>2I70 

0.fK)94562 

t'eb.   2 

123  26  55.9 

2  12.40 

0  35.9 

0  27  52.1 

5.66 

0.9587436 

0.9097620 

0.9101341    > 

6 

123  35  45.5 

2  12.38 

0  36.4 

0  28  14.7 

5.65 

0.9587739 

0.9105717 

0.9110741    1 

10 

123  44  35.0 

2  12.36 

+  0  .36.8 

+0  28  37.3 

+5.65 

0.9588044 

0.9116402 

0.9122690  ! 

14 

123  53  24.4 

2  12.34 

0  37.3 

0  28  59.9 

5.64 

0.9588349 

0.9129589 

0.9137087 

18 

124    2  1.3.7 

2  12.32 

0  37.8 

0  29  22.5 

5.64 

0.9588656 

0.9145166 

0.9153807 

22 

124  11    3.0 

2  12.30 

0  38.2 

0  29  45.0 

5.64 

0.9588964 

0.9162993 

0.9172704   j 

26 

124  19  52.2 

2  13.2B 

0  38.7 

0  30    7.6 

5.63 

0.9589273 

0.9182923 

0.9193632  i 

Mar.    ] 

124  28  41.3 

2  12.26 

+0  39.1 

+0  30  30.1 

+5.63 

0.9589584 

0.9204809 

0.9216435  1 

5 

124  37  30.3 

2  12.24 

0  39.5 

0  30  52.6 

5.62 

0.9589896 

0.9228491 

0.9240958   1 

9 

124  46  19.2 

2  12.22 

0  40.0 

0  31   15.1 

5.68 

0.9590209 

0.9253813 

0.9267035   ' 

13 

124  55    8.1 

8  12.21 

0  40.5 

0  31  37,6 

5,62 

0.9590523 

0.9280602 

0.9294491 

17 

125    3  56.9 

2  12.19 

0  40.9 

0  32    0.0 

5.61 

0.9590839 

0.9308676 

0.9323133 

21 

125  12  45.6 

2  12.17 

+0  41.4 

+0  32  22.5 

+5.61 

0.9591155 

0.9337840 

0.9352773 

25 

125  21  34.2 

2  12.15 

0  41.8 

0  32  44.9 

5.61 

0.9591473 

0.9367912 

0.9383234 

29 

125  30  22.8 

2  12.13 

0  42.3 

0  33    7.3 

5.60 

0.9591793 

0.9398719 

0.9414347 

Apr.   2 

125  39  11.2 

2  12.11 

0  42.7 

0  33  29.7 

5.60 

0.9592113 

0.94300!)8 

0.!>445954 

6 

125  47  59.6 

2  12.09 

0  43.2 

0  33  52.1 

5.59 

0.9592435 

0.9461893 

0.9477895 

10 

125  56  47.9 

2  12.07 

+0  43.6 

+0  34  14.5 

+5.59 

0.9592758 

0.9493941 

O.95I00IO 

14 

126    5  36.2 

2  12.05 

0  44.1 

0  34  36.8 

5.59 

0.9593082 

0.9526083 

0.9542137  1 

18 

126  14  24.3 

2  12.03 

0  44.5 

0  34  59.1 

5.58 

0.9593407 

0.9.558157 

0.9574124 

22 

126  23  12.4 

2  12.01 

0  45.0 

0  35  21.5 

5.58 

0.9593734 

0.9590022 

0.960.583.')  1 

26 

126  32    0.4 

2  11.99 

0  45.4 

0  35  43.8 

5.57 

0.9594062 

0.9621550 

0.9637158  1 

30 

126  40  48.3 

2  11.97 

+0  45.U 

+0  36    6.0 

+5.57 

0.9594391 

0.9652627 

0.9667962  | 

May    4 

126  49  36.2 

2  1195 

0  46.3 

0  36  28.3 

5.56 

0.9594721 

0.9683144 

0.9698157 

8 

126  58  23.9 

2  11.93 

0  46.7 

0  36  50.6 

5.56 

0.959.">053 

0.9712989 

0.97276*26 

12 

127    7  11.6 

2  11.90 

0  47.1 

0  37  12.8 

5.55 

0.9595385 

0.9742057 

0.9756268 

16 

127  15  59.1 

9  11.88 

0  47.6 

0  37  35.0 

555 

0.9595719 

0.9770248 

0.9783985  , 

20 

127  24  46.6 

3  11.86 

+0  48.0 

+0  37  57.2 

+5.54 

0.9590054 

0.9797471 

0.9810695  i 

24 

127  33  34.0 

2  11.84 

0  48.4 

0  38  19.3 

5.54 

0.5)596390 

0.9823650 

0.98-363« 

28 

127  42  21.4 

2  11.82 

0  48.9 

0  38  41.5 

5.54 

0.9596728 

0.9848725 

0.9860829  ' 

June   1 

127  51     8.6 

2  11.80 

0  49.3 

0  ,39    3.6 

5.53 

0.9597066 

0.9872633 

0.9884131  1 

5 

127  59  55.8 

2  11.78 

0  49.7 

0  39  25.7 

5.53 

0.9597406 

0.9895315 

0.99061/5  1 

9 

128    8  42.8 

2  11.76 

+0  50.1 

+0  39  47.8 

+5..52 

0.9597747 

0.9916705 

0.9926898 

13 

128  17  29.8 

2  11.74 

0  50.6 

0  40    9.9 

.S.52 

0.9598089 

0.99.36747 

0.9rM6246 

17 

128  26  16.7 

2  11.72 

0  51.0 

0  40  32.0 

5.51 

0.9598432 

0.9955391 

0.9964179  i 

21 

128  35    3.6 

2  11.69 

0  51.4 

0  40  54.0 

5.51 

0.9598777 

0.9972605 

0.9980666  : 

25 

128  43  50.3 

2  11.67 

0  51.9 

0  41   16.0 

5.50 

0.9599122 

0.9988358 

O.9995680 

29 

128  52  36.9 

9  11.65 

+0  52.3 

-(-0  41  38.0 

+5.50 

0.9599469 

1.0002626 

1.0009192 

July   3 

129     1  23.5 

9  11.63 

+0  52.7 

•fO  42    0.0 

!      +5.49 

0.9599817 

1.0015375 

1.0021 170 
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SATURK 

Date. 

Helioceotric 

Longitude, 

Mean  Eqninox 

of  D»te. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

WICH  MEAN  NOON 

Heliocentric        Daily 
LatJtade.         Motion. 

Logarithm 

of 

Kadiutt 

Vector. 

Logarithm  of  Distanoe 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

O          /          // 

/     ./ 

/      // 

O         /          // 

// 

Ijuly    3 

129     1  23.5 

9  11.63 

+0  52.7 

+0  42    0.0 

.     +5.49 

0.9599817 

1.0015375 

1.0021 170 

7 

129  10  10.0 

9  11.61 

0  53.2 

0  42  22.0 

5.49 

0..9600166 

1.0026574 

1.0031583 

11 

129  18  56.4 

9  11.59 

0  53.6 

0  42  43.9 

5.48 

0.9600516 

1.00.36193 

1.0040401 

15 

129  27  42.7 

9  11.57 

•     0  54.0 

0  43    5.8 

5.48 

0.9600867 

1.0044208 

1.0047612 

19 

129  36  29.0 

9  11.54 

0  54.4 

0  43  27.7 

5.47 

0.9601220 

1.0050613 

1.0053211 

23 

129  45  15.1 

9  11.59 

+0  54.8 

+0  43  49.(i 

+5.47 

0.9601574 

1.0055404 

1.0057191 

27 

129  54     1.1 

9  11.50 

0  55.2 

0  44  11.5 

5.46 

0.9601928 

1.0058571 

1.0059545 

31 

130    2  47.1 

9  11.48 

0  55.6 

0  44  33.3 

5.46 

0.9602284 

1.0060109 

1.0060263 

Aug.   4 

130  11  33.0 

9  11.46 

0  56.0 

0  44  55.1 

5.45 

0.9602641 

1.0060005 

1.0059332 

8 

130  20  18.7 

9  11.43 

0  56  4 

0  45  16.9 

544 

0.9602999 

1.0058246 

1.0056745 

\2 

130  29    4.4 

9  11.41 

+0  56.8 

+0  45  38.7 

+5.44 

0.9603358 

1.0054833 

1.0062510 

16 

130  37  50.0 

9  11.39 

6  57.2 

0  46    0.4 

5.43 

0.9603719 

1.0049778 

1.0046641 

no 

130  46  35.6 

9  11.37 

0  57.6 

0  46  22.2 

5.43 

0.9604080 

1.0043099 

1.0039153 

24 

130  55  21.0 

9  11.34 

0  58.0 

0  46  43.9 

5.49 

0.9604443 

1.0034805 

1.0030057 

28 

131     4    6.3 

9  11.99 

0  58.4 

0  47    5.6 

5.48 

0.9604807 

1.0024910 

1.0019364 

Sept.   1 

131   12  51.6 

9  11.30 

40  58.8 

+0  47  27.2 

+5.41 

0.9605171 

1.0013421 

1.0007083 

5 

131  21  36.7 

9  11.98 

0  59.2 

0  47  48.9 

5.41 

O.J>605537 

1.0000354 

0.9993235 

9 

131  30  21.8 

9  11.96 

0  59.6 

0  48  10.5 

5.40 

0.9605904 

0.9985731 

0.9977847 

13 

131  39    6.8 

9  11.93 

1     0.0 

0  48  32.1 

5.40 

0.9606273 

0.9969588 

0.9960960 

17 

131  47  51.7 

9  11.91 

1     0.4 

0  48  53.7 

5.39 

0.9606642 

0.9951967 

0.9942615 

21 

131  56  36.5 

•       9  11.19 

+  1     0.8 

+0  49  15.2 

+5.39 

0.9607012 

0.9932910 

0.9922856 

25 

132    5  21.2 

9  11.17 

I     1.2 

0  49  36.8 

5.38 

0.9607384 

0.9912459 

0.9901720 

29 

132  14    5.8 

9  11.15 

1     1.6 

0  49  58.3 

5.38 

0.9607756 

0.9890650 

0.9879253 

Orl.     3 

132  22  50.4 

9  11.19 

1     2.0 

0  50  19.8 

5.37 

0.9608130 

0.9867537 

0.9855507 

7 

132  31  34.8 

9  11.10 

1     2.4 

0  50  41.2 

5.36 

0.9608505 

0.9843174 

0.9830547 

1            U 

132  40  19.2 

9  11.08 

+  1     2.7 

+0  51     2.7 

+5.36 

0.9608880 

0.9817638 

0.9804458  | 

15 

132  49    3.4 

9  11.05 

1     3.1 

0  51  24.1 

5.35 

0.9609257 

0.9791018 

0.9777326  j 

19 

132  57  47.6 

9  11.03 

1     3.5 

0  51  45.5 

5.34 

0.9609635 

0.9763395 

0.9749235 

23 

133    6  31.6 

9  11.01 

1     3.8 

0  52    6.8 

5.34 

0.9610014 

0.9734856 

0.9720268 

27 

133  15  15.6 

9  10.98 

1     4.2 

0  52  28.2 

5.33 

0.9610394 

0.9705484 

0.9690518 

31 

133  23  59.5 

9  10.96 

+  1     4.6 

+0  52  49.5 

+5.33 

0.9610776 

0.<)675385 

0.9660097 

Nov.  4 

133  32  43.3 

9  10.93 

1     4.9 

0  53  10.8 

5.39 

0.9611157 

0.9644672 

0.9629124 

8 

133  41  27.0 

9  10.91 

.     1     5.3 

0  53  32.0 

5.31 

0.9611541 

0.9613473 

0.9597737 

12 

133  50  10.6 

9  10.89 

1     5.7 

0  53  53.3 

5.31 

0.961 1925 

0.9581934 

0.9566082 

16 

133  58  54.1 

9  10.86 

1     6.1 

0  54  14.5 

5.30 

0.9612311 

0.9550197 

0.9534296 

20 

134    7  37.5 

9  10.84 

+  1     6.4 

+0  54  35.7 

+5.30 

0.9612697 

0.9518399 

0.9502523 

24 

134  16  20.8 

9  10.89 

1     6.8 

0  54  56.9 

5.99 

0.9613085 

0.9486689 

0.9470914 

28 

134  25    4.0 

9  10.79 

1     7.2 

0  55  18.0 

5.98 

0.9613473 

0.9455221 

0.9439633 

Dec.   2 

134  33  47.2 

9  10.77 

1     7.5 

0  55  39.1 

5.28 

0.9613863 

0.9424173 

0.9408862 

6 

134  42  30.2 

2  10.75 

1     7.9 

0  56    0.2 

5.27 

0.9614254 

0.9393724 

0.9378784 

10 

134  51   13.1 

9  10.79 

+  1     8.3 

+0  56  21.3 

+5.97 

0.9814645 

0.9364064 

0.9349586 

14 

134  59  56.0 

3  10.70 

1     8.6 

0  56  42.4 

5.26 

0.9615038 

0.9335374 

0.9321451 

Id 

135    8  38.8 

•2  10.68 

1     9.0 

0  57    3.4 

5.95 

0.9615432 

0.9307836 

0.9294549 

22 

135  17  21.4 

9  10.65 

1     9.3 

0  57  24.4 

5.25 

0.9615827 

0.9281614 

0.9269052 

26 

135  26    4.0 

9  10.63 

1     9.7 

0  57  45.3 

5.94 

0.9616223 

0.9256887 

0.9245141 

30 

135  34  46.4 

9  10.60 

+  1   10.0 

+0  58    6.3 

+5.93 

0.9616620 

0.9233836 

0.9222995 

34 

135  43  28.8 

1        9  10.58 

+1  10.4 

+0  58  27.2 

+5.99 

0.9617018 

0.9212638 
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UEAimS. 

1 

GREENWICH  MEAN  NOON. 

Date. 
Jan.     1 

Heliocentrio 

Loneitude, 

MeanEquinox 

of  Date. 

Datty 
Motion. 

Bednotloii 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

A*  Hate      '  Atlntenne- 
AtDate.          diateDate. 

194     o'33'.V 

46.W 

// 
-8.2 

0      /      // 
+0  39  57.3 

-0.39 

1.2640080 

1.2660128 

l.264:«64 

9 

194     6  44.0 

46.98 

8.2 

0  39  54.8 

0.33 

1.2640224 

1.2627(»88 

I.26M376 

17 

194  12  54.2 

46.38 

8.2 

0  39  52.2 

0.39 

1.2640.369 

1.2.595113 

1. 2078991 

25 

194  19    4.4 

46.97 

8.2 

0  39  49.7 

0.33 

I:2640.->I4 

1.2.563088 

I.25474HO 

Feb.    2 

194  25  14.6 

46.S7 

8.3 

0  39  47.1 

0.33 

1.2640661 

1.2532260 

1.2517493 

10 

194  31  24.7 

46.97 

-8.3 

+0  39  44.6 

-0.33 

1.2640807 

1.2503267 

1.2489667 

18 

194  37  34.9 

46.96 

8.3 

0  39  42.0 

0.39 

1.2640954 

1.2476774 

1.2464663  ! 

26 

194  43  44.9 

46.96 

8.3 

0  39  39.4 

0.33 

1.2641 101 

1.2453396 

1.244.3034 

Mar.   5 

194  49  55.0 

46.96 

8.3 

0  39  36.8 

0.33 

1.2641244 

1.24336:^6 

1.2425259 

13 

194  56    5.0 

46.95 

8.3 

0  39  34.2 

0.33 

1.2641397 

1.2417958 

1.2411777 

21 

195    2  15.0 

46.93 

-8.4 

+0  39  31.6 

-0.33 

1.2641546 

1.2406752 

1.2402904 

29 

195    8  25.0 

46.94 

8.4 

0  39  29.0 

0.33 

1.2641695 

1.24002.52 

1.2:J98804 

Apr.   6 

195  14  34.9 

46.94 

8.4 

0  39  26.4 

0.33 

1.2()4I845 

1. 2:^98569 

1.2.399.553 

14 

195  20  44.9 

46.94 

8.4 

0  39  23.8 

0.33 

1.2641995 

1.2401749 

1.2405133 

22 

195  26  54.7 

46.93 

8.4 

0  39  21.1 

0.33 

1.2642145 

1.2409680 

1.2415355 

30 

195  33    4.6 

46.93 

-8.4 

+0  39  18.5 

-0.33 

1.2642296 

1.2422115 

1.2429927 

May    8 

195  39  14.4 

46.93 

8.4 

0  39  15.9 

0.33 

1.2642448 

1.2438743 

1.2448514 

16 

195  45  24.2 

46.99 

8.5 

0  39  13.2 

0.33 

1.2642600 

1.24.59175 

1.2470658 

24 

195  51  34.0 

46.99 

8.5 

0  39  10.5 

0.33 

1.2642752 

1.2482904 

I.24958:M 

June   1 

195  57  43.7 

46.91 

8.5 

0  39    7.9 

0.33 

1.2642905 

1.2509387 

1.2523493 

9 

196    3  53.4 

46.91 

-8.C 

+0  39    5.2 

-0.34 

1.2643059 

1.2.5.38084 

1.2553079 

17 

196  10    3.1 

46.91 

8.5 

0  39    2.5 

0.34 

1.2643213 

1.2568399 

1.2583968 

25 

196  16  12.7 

46.90 

8.5 

0  38  59.8 

0.34 

1.2643:^7 

1.2,599713 

1.2615566 

July    3 

196  22  22.4 

46.90 

8.5 

0  38  57.1 

0.34 

1.2643522 

1.2631462 

1.2647328 

11 

196  28  31.9 

46.90 

8.6 

0  38  54.4 

0.34 

1.2643677 

1.2663092 

1.2678684   ' 

19 

196  34  41.5 

46.19 

-8.6 

+0  38  51.7 

-0.34 

1.2643833 

1.2694037 

1.2709080 

27 

196  40  51.0 

46.19 

8.0 

0  38  49.0 

0.34 

1.2643990 

1.2723788 

1.2738078 

Aug.  4 

196  47    0.5 

46.18 

8.6 

0  38  46.2 

0.34 

1.2644146 

1.2751904 

1.2765207 

12 

196  53  10.0 

46.18 

8.6 

0  38  43.5 

0.34 

1.2644304 

1.2777937 

1.2790044 

20 

196  59  19.4 

46.18 

8.6 

0  38  40.8 

0.34 

1.2644461 

1.2801484 

1.2812220 

28 

197    6  28.8 

46.17 

-8.6 

+0  38  38.0 

-0.34 

1.2644620 

1.2822221 

1.2831446 

Sept.  5 

197  1 1  38.2 

46.17 

8.7 

0  38  35.3 

0.35 

1.2644778 

1.2839860 

1.2847424  ; 

13 

197  17  47.5 

46.16 

8.7 

0  38  32.5 

0.35 

1.2644938 

I. 2854 11 2 

1.2859904   ' 

21 

197  23  56.8 

46.16 

8.7 

0  38  29.7 

0.35 

1.2645097 

1.2864780 

1.2868784 

29 

197  30    6.1 

46.16 

8.7 

0  .38  26.9 

0.35 

1.264,5257 

1.2871721 

1.28737,55 

Oct.    7 

197  36  15.3 

46.15 

-8.7 

+0  38  24.2 

-0.35 

1.2645418 

1.2874807 

1.2874873 

15 

197  42  24.5 

46.15 

8.7 

0  38  21.4 

0.35 

1.2645579 

1.2873954 

1.2872053 

23 

197  48  33.7 

46.14 

8.7 

0  38  18.6 

0.35 

1.2()45740 

1.2869176 

1.2865:i2i> 

31 

197  54  42.8 

46.14 

8.7 

0  38  15.7 

0.35 

1.2G45903 

1.2860514 

1.2854743 

Nov.   8 

198    0  51.9 

46.13 

8.8 

0  38  12.9 

0.35 

1.2(»46065 

1.2848035 

1.2840413 

16 

198    7     1.0 

46.13 

-8.8 

+0  38  10. 1 

-0.35 

1.2646228 

1.2831905 

1.282-2544 

24 

198  13  10.0 

46.13 

8.8 

0  38    7.3 

0.35 

1.2646392 

1.2812359 

I.280i:WI 

Dec.    2 

198  19  19.0 

46.19 

8.8 

0  38    4.4 

0.35 

1.26465.56 

1.2789649 

1.2777204 

10 

198  25  27.9 

46.18 

8.8 

0  38     1.6 

0.36 

1.2646721 

1.2764100 

1.27,50395 

18 

198  31  36.9 

46.11 

8.8 

0  37  58.8 

0.38 

1.2646886 

1.27.36145 

1.2721405 

26 

198  37  4.5.8 

46.11 

-8.8 

+0  37  55.9 

-0.36 

1.2647051 

1.2706236 

1.2690697 

34 

198  43  54.6 

46.11 

-8.8 

+0  37  53.0 

-0.36 

1.2647217 

1.2674862 

' 
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NEPTUNE. 

, 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

liODgitadet, 

Mean  Kquinox 

of  Date. 

Daily 
Motion. 

Bedaotion 

to 

Orbit 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

KadiuH 

Vector. 

Logarithm 
from! 

At  Date. 

nf  Distance 
.arth— 

At  Interme- 
dlAteDate. 

O         /         // 

n 

// 

O        /         // 

/' 

Mail.     1 

•    r,8  55     1.1 

29.00 

-29.8 

-1  41  23.2 

40.99 

1.4744966 

1.4637789 

1.4645121 

1             9 

58  57  57.0 

S9.00 

29.8 

1  41  21.5 

0.22 

1.4744972 

1.4652941 

1.4661213 

17 

59    0  53.0 

S9.00 

29.9 

1  41   19.8 

0.99 

1.4744979 

1.4669883 

1.4678902 

25 

59    3  49.0 

S2.00 

30.0 

1  41   18.1 

0.29 

1.4744985 

1.4688221 

1.4697790 

Feb.    2 

59    6  44.9 

22  00 

30.0 

1  41   16.3 

0.99 

1.4744992 

1.4707561 

1.4717489 

iO 

59    9  40.9 

92.00 

-30. 1 

-1  41  14.6 

+0.29 

1.4744999 

1.4727520 

1.4737604 

)8 

59  12  36.8 

S2.00 

30.2 

1  41   12.8 

0.29 

1.4745006 

1.4747688 

1.4757718 

26 

59  15  32.8 

92.00 

30.3 

1  41   11.1 

0.29 

1.4745013 

1.4767652 

1.4777445 

Nfar.    5 

59  18  28.8 

21.99 

30.3 

1  41     9.3 

0.92 

1.4745020 

1.4787055 

1.4796437 

\'^ 

59  21  24.7 

21.99 

30.4 

1  41     7.6 

0.99 

1.4745028 

1.4805551 

1.4814352 

21 

59  24  20  7 

21.99 

-30.4 

-1  41     5.8 

+0.92 

1.4745035 

1.4822807 

1.4830877 

29 

59  27  16.6 

21.99 

30.5 

1  41     4.1 

0.29 

1.4745042 

1.4838535 

1.4845751 

Apr.    6 

59  30  12.6 

91.99 

30.6 

1  41     2.3 

0.99 

1.4745050 

1.4852499 

1.4858750 

14 

59  33    8.5 

21.99 

30.6 

1  41     0.5 

0.99 

1.4745057 

1.4864483 

1.4869670 

22 

59  36    4.5 

21.99 

30.7 

1  40  58.7 

0.29 

1.4745065 

1.4874299 

1.4878:J54 

30 

59  .39    0.4 

21.99 

-30.8 

-1  40  57.0 

+0.99 

1.4745073 

1.4881823 

1.4884697 

May    8 

59  41  56.4 

21.99 

30.9 

1  40  55.2 

0.99 

1.474.5081 

1.4886964 

1.4888611 

16 

5t)  44  52.3 

21.99 

30.9 

1  40  53.4 

0.99 

1.4745089 

1.4889639 

1.4890043 

24 

59  47  48.3 

2i.99 

31.0 

1  40  51.6 

0.29 

1.4745097 

1.4889829 

1.4888998 

June    1 

59  50  44.2 

21.99 

31.1 

1  40  49.8 

0.93 

1.4745105 

1.4887555 

1.4885501 

9 

59  53  40.2 

21.99 

-31.1 

-1  40  48.0 

+0.93 

1.4745113 

1.4882848 

1.4879600 

17 

59  56  36.1 

21.99 

31.2 

1  40  46.2 

0.93 

1.4745121 

1.4875776 

1.4871390 

25 

59  59  32.1 

21.99 

31.2 

1  40  44.4 

0.23 

1.4745130 

1.4866461 

1.4861008 

1. 1  Illy    :5 

60    2  28.0 

91.99 

31.3 

1  40  42.5 

0.93 

1.4745138 

1.4855050 

1.4848602 

11 

60    5  24.0 

91.99 

31.4 

1  40  40.7 

0.23 

1.4745147 

1.4841695 

1.4834352 

1            »•> 

60    8  19.9 

91.99 

-31.5 

-1  40  38.9 

+0.93 

1.4745155 

1.4826606 

1.4818490 

27 

60  11   15.9 

91.99 

31.5 

1  40  37.1 

0.23 

1.4745164 

1.4810033 

1.4801264 

Aug.   4 

60  14  11.8 

91.99 

31.6 

1  40  35.2 

0.98 

1.4745173 

1.4792221 

1.4782936 

12 

60  17    7.7 

91.99 

31.6 

1  40  33.4 

0.23 

1.4745182 

1.4773455 

1.4763819 

20 

60  20    3.7 

91.99 

31.7 

1  40  31.5 

0.23 

1.4745192 

1.4754069 

1.4744247 

28 

60  22  59.6 

91.99 

-31.8 

-I  40  29.7 

+0.23 

1.4745201 

1.4734395 

1.4724551 

Sept.  6 

60  25  55.5 

91.99 

31.8 

1  40  27.8 

0.23 

1.4745210 

1.4714769 

1.4705099 

13 

60  28  51.5 

91.99 

31.9 

1  40  26.0 

0.23 

1.4745220 

1.4695585 

1.4686275 

21 

60  31  47.4 

21.99 

32.0 

1  40  24.1 

0.23 

1.474522<) 

1.4677212 

1.4668442 

29 

60  34  43.4 

91.99 

32.0 

1  40  22.3 

0.23 

1.4745239 

1.4660010 

1.4651962 

:  Oct.    7 

60  37  .39.3 

21.99 

-32.1 

-1  40  20.4 

+0.93 

1.4745249 

1.4644344 

1.4637202 

15 

60  40  35.2 

21.99 

32.2 

1  40  18.5 

0.93 

1.4745258 

1.4630571 

1.4624494 

2:} 

60  43  31.1 

21.99 

32.2 

1  40  16.6 

0.23 

1.4745268 

1.4618999 

1.4614121 

31 

60  46  27.1 

91.99 

32.3 

1  40  14.8 

0.94 

1.4745278 

1.4609888 

1.4606331 

Nov.    8 

60  49  23.0 

91.99 

32.3 

1  40  12.9 

0.94 

1.4745289 

1.4603470 

1.4601333 

16 

60  52  19.0 

91.99 

-32.4 

-1  40  11.0 

+0.94 

1.4745299 

1.4599925 

1.4599255 

24 

60  55  14.9 

91.99 

32.5 

1  40    9.1 

0.94 

1.4745309 

1.4599325 

1.4600142 

Dec.    2 

60  58  10.8 

9199 

32.5 

1  40    7.2 

0.94 

1 .4745320 

1.4601706 

1.4604012 

10 

61     1     6.8 

91.99 

32.6 

1  40    5.3 

0.94 

1.4745330 

1.4607041 

1.4610779 

18 

61     4    27 

91.99 

32.7 

1  40    3.4 

0.24 

1.4745341 

1.4615199 

1.4620278 

26 

61     6  58.6 

21.99 

-32.7 

-1  40     1.5 

+0.94 

1.4745352 

1.4625986 

1.4632300 

34 

61     9  54.6 

91.99 

-32.8 

-1  39  59.5 

+0.94 

1.4745363 

1.4639177 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Redno. 

to 
Mean 
Eq'xof 
Jiin.  0. 

Y 

Tme  Eqainox. 

Redno. 

to 
Mean 
Eq'xof 
Jao.O. 

2 

Tme  Equinox.      ! 

RediKv 

to 
MeMi 
Eq*xoi 
Jan.  0. 

Noon. 

Midnight. 
+0.1718201 

Noon. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight,    i 

Noon.     1 

Jan.  0 

+0.1632047 

+611 

-0.8894711 

-0.8881031 

+218 

-0.3858652 

-0.:W52715 

-244 

1 

0.1804226 

0.1890111 

600 

0.8866663 

0.8851609 

226 

0.3846478 

0.38:W945 

239 

2 

0.1975855   0.2061448 

.58i) 

0.8835867'  0.8819440 

234 

0.3833111   0.:i825983 

2:w 

3 

0.21468851  0.22:^2157 

579 

0.8802327   0.8784530 

241 

0.3818555 

0.3810834 

229 

4 

0.2317258;  0.2402183 

568 

0,8766051 

0.8746889 

248 

0.3802814 

0.3794501 

224 

5 

+0.2486923  1+0.2571474 

+558 

-0.8727048 

-0.8706526 

+254 

-0.3785891 

-0.3776988 

-219 

6 

0.2655829 j  0.2739981 

547 

0.8685326 

0.8663449 

260 

0.3767790'  0.3758299  | 

214 

7 

0.2823925  1  0.2907053 

537 

0.8640896 

0.8617670 

266 

0.3748515 

0.3738440 

209 

8 

0.2991159 

0.3074435 

527 

0.8593771 

0.8569201 

272 

0.3728072 

0.3717415 

204 

9 

0.3157475 

0.3240270 

517 

0.8543961 

0.8518053 

277 

0.3706465 

0.3695228 

199 

10 

+0.3322815 

+0.3405102 

+607 

-0.8491478 

-0.8464238 

+282 

-0.3683700 

-0.3671886 

-194 

11 

0.3487125 

0.35()8877 

496 

0.8436335 

0.8407773 

286 

0.3659783 

0.:i647396  . 

189 

12 

0.3650352 

0.3731543 

486 

0.8378551 

0.8348677 

291 

0.3634721 

0.3621765 

184 

la 

0.3812444 

0.3893047 

476 

0.8318147 

0.8286970 

295 

0..3608524 

0.3595003 

179 

14 

0.3973316 

0.405.3334 

465 

0.8255144 

0.8222674 

299 

0.3581200 

0.3567118 

174 

15 

+0.4133004  1  +0.4212351 

+455 

-0.8189562,-0.8155810 

+303 

-0.3552758 

-0.3638120 

-169 

16 

0.4291367   0.4370046 

444 

0.8121422  1  0.8086402 

307 

0.3523206 

0.3508017  j 

164 

17 

0.44483H2,  0.4526367 

434 

0.8050751   0.8014476 

309 

0.3492555 

0.3476821  : 

159 

18 

0.4603997.  0.4681263 

423 

0.7977577;  0.7940058 

312 

0.3460817 

0.3444543 

154 

19 

0.4758161 1  0.4834685 

413 

0.7901923   0.7H63174 

314 

0..3428003 

0.3411194 

149 

20 

+0.4910829  1  +0.4986589 

+403 

-0.7823815  -0.7783850 

+316 

-0.3394123* 

-0.3376787 

-144 

21 

0.5061959  1  0.5136934 

393 

0.7743282   0.7702116 

318 

0.3359191 

0.3341333 

140 

22 

0.5211507'  0.5285674 

383 

0.7660356   0.7618005 

320 

0.33232J7 

0.3:«)4844 

135 

23 

0.5359428  '  0.5432765 

373 

0.7.57.5067   0.7531546 

321 

0.3286216 

0.3267335 

131 

24 

0.5505678 

0.5578164 

363 

0.7487444  !  0.7442766 

322 

0.3248201 

0.3228818  i 

126 

25 

+0.5650216 

+0.5721831 

+353 

-0.7397515  -0.7351694 

+323 

-0.3209186 

-0.3189:i06 

-122 

26 

0.5793002 

0.5863726 

343 

0.7303807'  0.7258357 

324 

0.3169181 

0.3148811  1 

117 

27 

0.5933996 

0.6003808 

333 

0.7210849   0.7162785 

324 

0.3128198 

0.3107344 

113 

28 

0.6073157 

0.6142038 

324 

0.71 14169 i  0.7065006 

324 

0.3086250 

0.3064919 

109 

29 

0.6210446 

0.6278377 

314 

0.7016297   0.6965050 

324 

0.3043352 

0.3021551 

104 

30 

+0.6345825 

+0.6412786 

+304 

-0.6914266,-0.6862949 

+324 

-0.2999517 

-0.2977253  , 

-  99 

31 

0.6479256 

0.6545228 

295 

0.6811104   0.6758732 

.323 

0.2954759 

0.2932037  , 

95 

Feb.  I 

0.6610700 

0.6675664 

286 

0.670r»837   0.6652424 

322 

0.29090^0 

0.2885917 

91 

2 

0.6740118 

0.6804054 

277 

0.6598495 

0.6544056 

321 

0.2862522 

0.2838904  , 

87 

3 

0.6867470 

0.6930358 

268 

0.6489109 

0.6433660 

320 

0.2815067 

0.2791011  I 

8:? 

4 

+0.6992715 

+0.7054535 

+259 

-0.6377711 

-0.0321268 

+318 

-0.2766739 

-0.2742253  ' 

-  79 

5 

0.7115814 

0.7176546 

250 

0.6264334 

0.6206915 

317 

0.2717554 

0.2692646 ' 

75 

6 

0.7236727 

0.7296351 

241 

0.6149013 

0.6090635 

315 

0.2667528 

0.2642206 

71 

7 

0.7355414 

0.7413912 

232 

0.6031783 

0.5972464 

313 

0.2616677 

0.2590947  i 

67 

8 

0.7471839 

0.7.529190 

224 

0.5912081 

0.5852439 

311 

0.2565014 

0.2538884 

1 

63 

9 

+0.7585962 

+0.7642148 

+216 

-0..5T91742 

-0.6730595 

+309 

-0.2512555 

-0.2486033 

-  JS 

10 

0.7697745 

0.7752747 

208 

0.5669003 

0.5606972 

306 

0.2459316 

0.24.32410 

55 

11 

0.7807151 

0.7860951 

200 

0.5544507 

0.548 16 12 

304 

0.2405316 

0.2378035 . 

51 

12 

0.7914144 
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365 

0.9247464 

0.9257206 

149 

0.4011732 

0.4015961 

226 

14 

0.1098405 

0.1014244 

374 

0.9266291 

0.9274721 

145 

0.4019907 

0.4023567 

228 

15 

0.0930014 

0.0845724 

383 

0.9282494 

0.9289612 

140 

0.4026943 

0.40300:)4 

231 

16 

+0.0761377 

+0.0676982 

+392 

+0.9296074 

+0.9301880 

-i:35 

+0.4032840 

+0.4035361 

+233 

17 

0.0592542 

0.0508065 

401 

0.9307031 

0.9311526 

130 

0.4037597 

0.4039548 

236 

18 

0.0423555 

0.0339018 

410 

0.9315365 

0.9318550 

124 

0.4041215 

0.4042597 

238 

19 

0.0254461 

0.0169889 

418 

0.9321079 

0.9322955 

118 

0.4043695 

0.4044509 

241 

20 

+0.0085309 

+0.0000726 

427 

0.9324175 

0.9324743 

111 

0.40450.38 

0.404F284 

243 

21 

-0.008385:1 

-0.0168425 

+435 

+0.9324656 

+0.9323916 

-104 

+0.4045244 

+0.4044922 

+246 

1     22 

0.0252982 

0.0337521 

443 

0.9322522 

0.9320476 

97 

0.4044315 

0.4043425 

248 

1    2:5 

0.0422036 

0.0506521 

451 

0.9317777 

0.9314426 

89 

0.4042251 

0.4040794 

251 

24 

0.059097J 

0.0675380 

459 

0.9310422 

0.9305767 

81 

0.4039054 

0.4037031 

254 

25 

0.0759741 

0.0844051 

467 

0.9300459 

0.9294501 

73 

0.4034726 

0.4032138 

257 

26 

-0.0928301 

-0.1012489 

+475 

+0.9287891 

+0.9280631 

-  65 

+0.4029268 

+0.4026116 

+260 ' 

27 

0.1096608 

0.1180653 

482 

0.9272721 

0.9264161 

56 

0.4022681 

0.4018965 

262 

28 

0.1264618 

0.1348498 

490 

0.9254951 

0.9245092 

47 

0.4014966 

0.4010687 

265 

29 

0.1432286 

0.1515978 

497 

0.9234582 

0.922.3425 

38 

0.4006125 

0.4001283 

268  i 

30 

0.1599568 

0.168:^048 

504 

0.9211617 

0.9199163 

29 

0.3996159 

0.3990755 

271' 

!     31 

-0.1766415 

-0.1849660 

+511 

+0.9186060 

+0.9 I 723 11 

-  19 

+0.3985070 

+0.3979105 

+273 

L  ._3^ 

-0.1932780 

-0.2015767 

+518 

+0.9157915 

+0.9142873 

-  10 

+0.3972859 

+0.3966334 

+276 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

1 

X 

Tme  Equinox. 

Redao. 

to 
Mean 
Eq'xof 
Jaii.O. 

Noon. 
-1-511 

y 

True  Bquiuox. 

Redoo. 

to 
Mean 
Eq'xof 
Jan.O 

z 

Tme  Equinox. 

to 

Eq^xSf' 
Jan.O.; 

-0.1766415 

Midnight. 
-0.1849660  1 

Noon.        1  Midnight 

Noon. 

Noon. 

Midnight. 

Nwnt. 

1 
+273 

July  \ 

+0.9186060 

+0.9172311 

-  19 

+0.3985070 

+0.3979105 

2 

0.1932780 

0.2015767  1 

518 

0.9157915 

0.9142873 

-  10 

0.3972859 

0.3966334 

276 

3 

0.2098616 

0.2181320  1 

524 

0.9127185 

0.9110853 

0 

0.3959528 

0.3952444 

279 

4 

0.2263874 

0.2346270 

530 

0.9093875 

0.9076256 

+  10 

0.3945079 

0.3937437 

282 

5 

0.2428503  1  0.2510507 

536 

0.9057993 

0.9039090 

21 

0.3929515 

0.3921317 

285 

6 

-0.2592457-0.2674166 

+542!  +0.9019547  '  +0.8999365 

+  31 

+0.3912841 

+0.3904089 

+288 

7 

0.2755688!  0.2837016 

547   0.8978547'  0.8957092 

42 

0.3895061 

0.3885757 

290 

8 

0.2918143  1  0.2999064 

552   0.8935003 

0.8912281 

53 

0.3876179 

0.3866326 

293 

9 

0.3079773 

0.3160262: 

557 

0.8888927 

0.8864945 

65 

0.3856198 

0.3845799 

296 

10 

0.3240528*  0.3320561  \ 

1         1 

562 

0.8840335 

0.8815101 

77 

0.3835125 

0.3824182 

299 

II 

-0.3400358,-0.3479912 

+566 

+0.8789243 

+0.8762764 

+  89 

+0.3812967 

+0.3801484 

+301, 

12 

0.3559217   0.3638268  i 

570 

0.8735665 

0.8707950 

101 

0.3789731 

0.3777712 

304 

VA 

0.3717059   0.3795585 

574 

0.8679619   0  8650677 

114 

0.3765424 

0.3752872 

306 

14 

0.3873838   0.3951816 

577 

0.8621125   0.a590966 

126 

0.3740054 

0.3726972 

309 
311 

15 

0.4029509'  0.4106916  1 

1 

580 

0.8560202   0.8528836 

139 

0.3713627 

0.3700021 

16 

-0.4184029  1-0.4260843, 

+583 

+0.8496869  +0.8464307 

+  151 

+0.3686154 

+0.3672028 

+314; 

J7 

0.4337354   0.4413555' 

585 

0.8431 148   0.8397400 

164 

0.3657643 

0.3643002 

316 

18 

0.4489444   0.4565013  i 

587 

0.8363060   0,8328137 

177 

0.3628104 

0.3612952 

319 

19 

0.4640260;  0.4715177; 

589 

0.8292628*  0.8256540 

190 

0.3697546 

0.3581888 

322 

20 

0.4789762!  0.4864007' 

591 

0.8219872!  0.8182629 

203 

0.3565979 

0.3549819 

325 

21 

-0.4937910' -0.501 1464 

+592 

+0.6144811  +0.8106423 

+217 

+0.3533411 

+0.3516754 

+328 

22 

0.5084665,  0.5157508 

593 

0.8067465'   0.8027943 

231 

0.3499851  I  0.3482702 

331 

23 

0.5229988  |  0.5302099  '■ 

593 

0.7987856'  0.7947211 

244 

0.3465309  1  0.3447673 

:^ 

24 

0.5373839   0.5445201 

593 

0.7906007  1  0.7864249 

257 

0.3429795   0.;54 11676 

337 

25 

0.5516183  ,  0.5586779  ' 

593 

0.7821936]  0.7779074 

271 

0.3393318   0.3374720 

339 

!     26 

-0.5656984  ,  -0.5726794  | 

+592 

+0.7735661  +0.7691705 

+285 

+0.3355886  i+0.:U$368 14 

+342 

1     '^^ 

0.5796203   0.5865206  i 

591 

0.7647203  ,  0.7602163 

299 

0.3317507  1  0.3297966 

'  Mi 

'     28 

0.5933799  1  0.6001976 

5iK) 

0.7556584   0.7510472 

313 

0.3278192   0.3258187 

347 

29 

0.6069733,  0.6137064 

588 

0.7463827   0.7416655 

327 

0.3237951  j  0.3217487 

349 

30 

1 

0.6203965  ,  0.6270429  , 

586 

0.7368956  ,  0.7320735 

341 

0.3196795:  0.3175876 

»   351 

31 

-0.6336453  .  -0.6402030  ; 

+584 

+0.7271993  +0.7222733 

+355 

+0.3154733  +0.3133364 

+353 

Aug.  1 

0.6467157'  0.6531827 

581 

0.7172959;  0.7122673 

'   369 

0.3111773   0.3089960 

356 

2 

0.6596037  1  0.6659781 

578 

0.7071879,  0.7020580 

384 

0.3067926,  0.3045675 

:J58 

3 

0.6723054   0.6785851 

575 

0.6968780,  0.6916483 

398 

0.3023205  ,  0.3000522 

360 

4 

0.6848167   0.6909996  , 

571 

0.6863692   0.6810410 

1 

413 

0.2977623 

0.2954512 

1   "^^ 

5 

-0.0971334  1-0.7032175 

+567 

+0.6756642  +0.6702389 

+427 

+0.2931 190  ' +0.2907658 

+365 

6 

0.7092516   0.7152350 

562 

0.6647657  ■    0.6592451 

441 

0.2883919   0.2859973 

;   ,367 

1      7 

0.7211674,  0.7270483 

557 

0.6536772  1  0.6480629 

455 

0.28:35823   0.2811470 

':     369 

i        8 

0.7328774  |  0.7386540  1 

552 

0.6424022   0.6366959 

469 

0.2786916   0.2762163 

371 

'      9 

0.7443771>   0.7500483 

547 

0.6309441   0.6251475 

483 

0.2737213   0.2712068 

1 

374 

10 

-0.7556651  -0.7612277 

+541 

+0.6193063  +0.6134211 

+497 

+0.2686731  +0.2661201 

!  +376 

11 

0.766*357   0.7721888 

535 

0.6074921   0.6015201 

511 

0.2635483   0.2609577 

378 

12 

0.7775865  1  0.7829285 

528 

0.5955052.  0.5894484 

524 

0.2583484 j  0.2557209 

:W0 

13 

0.7882143   0.7934437 

521 

0.5833495,  0.5772096 

538 

0.2530750   0.2504113 

,   382 

14 

0.7986162   0.8037317 

514 

0.5710286  1  0.5648074 

551 

0.2477297  1  0.2450306 

!   384 

15 

-0.8087895  -0.8137894  1 

+506 

+0.5585459  +0.5522452 

+565  +0.2423141  +0.2395805 

+386 

16 

-0.8187314  -0.8236148  1 

+498 

+0.5459052  i  +0.5395268 

+578  +0.2368298  +0.2340625  1  +388 

Digitized  by 


Google 


SUN'S  CO-ORDINATES,   1888. 


269 


FOE  GEEEIJ  WIOH  MEAN  NOON  AND  MIDNIGHT. 

• 

j 

Dftte. 

X 

Tnie  Equinox. 

BedQO. 

to 
Mean 
Eq'xof 
Jan.  0. 

+498 

Y 

True  Equinox. 

Bedoc. 

to 
Mean 
Eq'xof 
Jan.O. 

Noon. 

z 

True  Equinox 

Redao.1 

to 

Mean 

Eq'xof 

Jan.O. 

1 

Noon.  \ 

JrOOAt 

lOdnight, 

Nwfn. 
+0.5459052 

Midnight. 
+0.5395268 

Hoon. 

+0.2:)40625 

Aug.  16 

-0.8I873I4 

-0.8236148 

+578 

+0.2.368298 

+388 

17 

0.8284391 

0.8332042 

490 

0.5331101 

0.5266559 

591 

0.2312785 

0.2284783 

390 

1     '® 

0.8379100 

0.8425560 

481 

0.5201644 

0.5136362 

604 

0.2256618 

0.2228294 

391 

1     19 

0.8171420 

0.8516676 

472 

0.5070717 

0.5004713 

617 

0.2199812 

0.2171 174 

393 

1     20 

0.8561326  1  0.8605364 

462 

0.4938353 

0.4871644 

630 

0.2142382 

0.2113439 

394 

21 

-0.8648791  1  -0.8691601 

+452 

+0.4804588 

+0.4737191 

+643 

+0.2084346 

+0.2055105 

+396 

22 

0.8733793'  0.8775364 

442 

0.4669456 

0.4601389 

655 

0.2025717 

0.1996186 

397 

23 

0.881630!)'  0.8856627 

432 

0.45329<)3 

0.4464274 

668 

0.196651 1 

0.1936698 

398 

24 

0.8896314 

0.8935366 

421 

0.4395234 

0.4325881 

680 

0.1906744 

0.1876656 

399 

25 

0.8973782 

0.9011557 

410 

0.4256215 

0.4186245 

692 

0.1846432 

0.1816077 

401 

26 

-0.9048690 

-0.9085170 

+399 

+0.4115972 

+0.4045403 

+703 

+0.1785591 

+0.1754977 

+402 

27 

0.9121014 

0.9156199 

388 

0.3974540 

0.3903389 

715 

0.17242:^ 

0.1693370 

403! 

28 

0.9190730  1  0.9224602 

376 

0.3831953 

0.3760239 

726 

0.1662380 

0.1631271 

404 

29 

0.9257813 

0.9290358 

364 

0.3688251 

0.3615995 

737 

0.1600041 

O.I568()97 

405 

30 

0.9.3222:}6   0.9353443 

1 

351 

0.3543474 

0.34706!I5 

748 

0.1537237 

0.1505667 

406 

3i 

-0.9:J83976 

-0.9413834 

+339 

+0.3397662 

+0.3324380 

+759 

+0.1473986 

+0.1442199 

+407: 

Sept.  1 

0.9443013 

0.9471510 

326 

0.3250854 

0.3177091 

769 

0.1410305 

0.1378310 

4081 

2 

0.9499322 

0.9526446 

313 

0.3103095 

0.3028873 

780 

0.1346212 

0.1314018 

409  1 

3 

0.9552880 

0.9578620 

299 

0.2954430 

0.2879771 

790 

0.l2t31725 

0.1249340 

410' 

4 

0.9603666 

0.9628014 

286 

0.2804901 

0.2729827 

799 

0.1216862 

0.1184296 

411 

5 

-0.9651662 

-0.9674609 

+272 

+0.2654553 

+0.2579086 

+809 

+0.1151642 

+0.1118905 

+411  1 

6 

0.9696851 

0.9718389 

258 

0.2503431* 

0.2427594 

819 

0.1086084 

0.1053187 

412 

7 

0.97.39218 

0.9759339 

243 

0.2351581 

0.2275398 

828 

0.1020211:  0.0987163 

412 

8 

0  9778747'  0.9797445 

229 

0.2199051 

0.2122546 

837 

0.0954042'  0.0920853 

412 

9 

0.9815425   0.9832693 

214 

0.2045888 

0.1969085 

845 

0.0887597'  0.0854277 

413 

10 

-0.f)849242  1  --0.9865075 

+  199 

+0.1892140 

+0.1815061 

+853 

+0.0820895 

+0.0787455 

+4i3 

11 

0.9880188   0  9894582 

183 

0.1737852 

0.1660521 

861 

0.0753957 

0.0720407 

413 

12 

0.1>908253   0.m)21203 

168 

0.1583071 

0.1505511 

869 

0.06H6804  '  0.0653154 

413 

13 

0.9933428  1  0.9944931 

152 

0.1427845 

0.1350080 

87() 

0.0619457   0.0585717 

413 

14 

0.9955707  1  0.9965760 

136 

0.1272220 

0.1194272 

883 

0.0551936  1  0.05181 16 

1 

413 

15 

-0.9975087  -0.998:^690 

+  120 

+0.1116239 

+0.1038129 

+890 

+00484260  +0.0450370 

+412 

16 

0.9991566   0.9998717 

104 

0.0959945 

0.0881695 

897 

0.0416448  1  0.0382498 

412 

17 

1.0005139!  1.0010836 

87 

0.0803383 

0.0725015 

903 

0.0348520   0.0314519 

412 

18 

1.0015803 i  1.0020042 

70 

0.06465{)6 

0.05(>8132 

909 

0.0280495,  0.0246453 

411  < 

19 

1.0023553  1  1.0026334 

53 

0.0489629 

0.041 1091 

915 

0.0212393   0.0178319 

1 

410 

20 

-1.0028386  -1.0029707 

.36 

+0.0332524 

+0.02.53933 

+92  i 

+0.0144232+0.0110136 

+409 

21 

1.0030298   1.0030158 

19 

0.0175323 

+0.0096699 

926 

0.0076031  +0.0041921 

408 

1     22 

1.0029286 i  1.0027683 

+  2 

+0.0018067 

-0.0060569 

931 

+0.0007807  1  -0.0026307 

407 

23 

1.002i>347i  1.0022279 

-  16 

^0.0139202 

0.0217827 

936 

-0.0060420   0.00945J9 

406 

1     ^ 

1.0018478  1  1.0013944 

1 

33 

0.0296438 

0.0375030 

941 

0.0128632   0.0162726 

405 

25 

-1. 0008670 

-1.0002674 

-  51 

-0.0453596 

-0.0532133 

+945 

-0.01 96809  -0.0230876 

+403 

26 

0.9995938 

0.9988469 

69 

0.0610632 

0.0(>8905)2 

949 

0.0264931   0.0298966 

402 

27 

0.9980266 

0.9971328 

87 

0.0767504 

0.0845866 

953 

0.0332981   0.0366972 

400 

28 

0.9961655 

0.9951247 

105 

0.0924169 

0.1002410 

956 

0.0400940   0.0434878 

398 

29 

0.9940103 

0.9928224 

123 

0.1080580 

0.1I58()74 

959 

0.0468788   0.0502663 

396 

30 

-0.9915601)  1  -0.9902260 

-.4. 

-0.12,36685 

-0.1314606 

+962 

-0.0536504  -0.0570305 

+394  1 

1     31 

-0.98881761-0.9873359 

-160 

-0.1392433 

-0.1470158 

+964 

-0.0604066  -0.0637783 

+392; 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

i 

Date. 

X 

True  Bqiiinox. 

Bedno. 

to 
Mean 
Eq'xof 
Jaii.0. 

Y 

True  Bqainox. 

Radno. 

to 
Mean 
Eq'xof 
Jan.  0 

Noon. 

z 

True  Equinox. 

Reda«L 

to 
Mew 
Bq'xof 
Jao.O. 

Noon. 

MidnighL 

yoon. 

Noon. 

Midnight 

Noon, 

MidnighL 

Noon. 

Oct.   1 

-0.9888176 

-0.9873359 

-  160 

-0.1392433 

-0.1470158 

+964 

-0.0604066 

-0.0637783 

+392! 

2 

0.9857809 

0.9841526 

178 

0.1547777 

0.1625283 

966 

0.0671454 1  0.0705076 

390; 

3 

0.982451 1 

0.9806765 

197 

0.1702670 

0.1779932 

968 

0.0738647   0.0772164 

387 

4 

0.9788289. 

0.9769084 

216 

0.1857063 

0.1934056 

970 

0.0805625 

0.0839026 

385 

5 

0.9749150 

0.9728490 

235 

0.2010905 

0.2087605 

971 

0.0872365 

0.0905639 

382. 

6 

-0.9707102 

-0.9684992 

-  254 

-0.2164148 

-0.2240530 

+972 

-0.0938845 

-0.0971982 

+379 

7 

0.9662157 

0.9638603 

273 

0.2316743 

0.2392782 

972 

0.1005046 

0.1038035 

376 

8 

0.9614328 

0.9589339 

292 

0.2468641 

0.2544312 

973 

0.1070946 

0.1103776 

373 

9 

0.9563632 

0.9537215 

311 

0.26 1979 I 

0.2695070 

973 

0.1136522 

0.1169183 

370 

10 

0.9510085 

0.9482247 

330 

0.2770145 

0.2845009 

973 

0.1201755 

0.12.34236 

367 

II 

-0.9453701  ' -0.9424451 

-  349 

-0.2919658 

-0.2994085 

+972 

-0.1266625 

-0.1298916 

+:J63 

12 

0.9394497  1  0.9363845 

368 
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80    8  32.9 

3  48  55.7 

20.0 

22  19  29.1 

5    2  26.5 

20.0 

65  56  19.0 

4  42  13.9 

20.0 

86  13  51.3 

3  25  51.7 

20.5 

28  15  32.5 

5  10  35.4 

20.5 

72    0    8.5 

4  25  52.7 

20.5 

92  22  48.9 

3   0  n.4 

21.0 

34  11  39.3 

—5  15  25.6 

21.0 

78    7  20.2 

—4    6  21.6 

21.0 

98  :M5    2.8 

—2  32    5.6 

21.5 

40    8  25.6 

5  16  53.8 

21.5 

84  18  28.5 

3  43  46.8 

21.5 

104  54    9.7 

2    1  47.8 

22.0 

46    6  26.7 

5  14  57.8 

22.0 

90  34    5.9 

3  18  16.2 

22:0 

111  17  44.6 

1  29  33.1 

22.5 

52    6  16.9 

5    9  :^').8 

22.5 

96  54  42.2 

2  50    0.4 

22.5 

117  47  20.0 

0  55  40.0 

23.0 

58    8  29.3 

5    0  47.1 

23.0 

103  20  43.8 

2  19  12.6 

23.0 

124  23  24.3 

—0  20  30.1 ; 

'    23.5 

64  13  34.7 

—4  48  32.1 

23.5 

109  52  32.1 

—1  46    9.5 

23.5 

131     6  20.3 

4-0  15  31.4 

1    24.0 

70  22     1.5 

4  32  52.8 

24.0 

116  30  23.1 

1  11  11.6 

24.0 

137  56  23.6 

0  51  55.5 

,    24.5 

76  34  14.9 

4  13  52.7 

24.5 

123  14  26.4 

—0  34  43.2 

24.5 

144  53  41.0 

1  28    9.3 

I    25.0 

82  50  36.8 

3  51  38.1 

25.0 

130    4  43.4 

4-0    2  47.0 

25.0 

151  58    8.7 

2    3  36.8 

;    25.5 

89  11  24.8 

3  26  17.2 

25.5 

137     1    7.5 

0  40  46.3 

25.5 

159    9  31.4 

2  37  38.8 

;    26.0 

95  36  52.2 

—2  58    2.0 

2<i.0 

144     3  23.0 

4-1  18  38.5 

26.0 

166  27  21.1 

4-3    9  34.4 

26.5 

102    7    7.4 

2  27     7.6 

26.5 

151  11     4.8         1  55  44.3 

26.5 

173  50  56.7 

3  38  42.5 

'    27.0 

108  42  13.5 

1  53  52.9 

27.0 

158  23  39.1  1      2  31  22.6 

27.0 

181  19  24.4 

4    4  23.5 

27.5 

115  22    8.6 

1  18  40.7 

27.5 

165  40  23.3        3    4  52.0 

27.5 

188  51  39.6 

4  26    LI 

'     28.0 

122    6  45.1 

0  41  57.8 

28.0 

173     0  27.7         3  35  32.1 

28.0 

196  26  28.6 

4  43    4.4 

i    28.5 

12S  55  50.2 

—0    4  14.5 

2^.:> 

180  22  57.0        4     2  45.6 

28.5 

204    2  32.0 

4  55    9.6 ! 

!    29.0 

135  49    6.2 

4-0  33  55.7 

29.0 

187  46  52.4     4-4  25  59.4 

29.0 

211  38  27.9 

4-5    2    1.4 

1    29.5 

142  46  11.1 

1  11  56.6 

29.5 

195  11  13.6  !      4  44  46.4 

29.5 

219  12  56.0 

5    3  33.4 

'    30.0 

149  46  3H.9 

1  49  10.6 

30.0 

202  35     1.9  !      4  58  46.0 

30.0 

226  44  41.3 

4  59  48.4 

30.5 

156  50     0.7 

2  24  59.7 

30.5 

209  57  21.6  1      5     7  45.4 

30.5 

234  12  37.4 

4  50  57.5 

'.    31.0 

163  55  45.4 

2  58  46.2 

31.0 

217  17  2J.7         .-)  n   39.1 

31.0 

241  35  48.3 

4  37  19.4 , 

i    31.5 

171    3  20.8 

4-3  29  54.4 

31.5 

224  34  21.9  i  -+-5  10  28.7 

31.5 

248  53  30.0 

l-H  19ia5l 
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1  Day 

APRIL. 

Day 

MAY. 

Day 

JUNK. 

of 
Month. 

of 
Month. 

of 
Month. 

Tme  Longitade. 

Latitude. 

True  Longitude.  1   Latitude. 

True  Longitude. 

Latitude. 

1.0 

256  5  llV 

O         1          II 

+3  57  2:^.5 

1.0 

293  14  IT, 

o   ,   n 

4-0  58  18.8 

1.0 

O    /    // 

34(»  55  52.4 

O    /    // 

—3  14  :^.i 

1.5 

263  10  34.7 

3  32  5.9 

1.5 

299  57  9.9 

4-0  23  6.7 

L5 

347  7  48.5 

3  39  13.4 

2.0 

270  9  31.9 

3  3  58.7 

2.0 

306  33  42.0 

-—0  11  50.7 

2.0 

353  15  48.7 

4  .1  3.8 

2.5 

277  2  6.0 

2  33  34.9 

2.5 

313  4  4.9 

0  46  6.7 

2.5 

359  20  28.3 

4  19  57.9 

3.0 

283  48  27.7 

2  1  27.1 

3.0 

319  28  49.4 

1  19  17.7 

3.0 

5  22  21.4 

4  35  49.1 

3.5 

290  28  54.6 

4-1  28  6.5 

3.5 

325  48  28.3 

—1  51  3.0 

3.5 

11  22  0.8 

—4  48  32.1 

4.0 

297  3  48.8 

0  54  2.6 

4.0 

332  3  35.7 

2  21  4.2 

4.0 

17  19  57.8 

4  58  2.6 

4.5 

303  33  35.5 

+0  19  43.3 

4.5 

338  14  45.5 

2  49  5.1 

'4.5 

23  16  41.8 

5  4  17.7 

5.0 

309  58  41.6 

~-0  14  25.4 

5.0 

344  22  30.4 

3  14  51.5 

5.0 

29  12  39.2 

5  7  15.6 

5.5 

316  19  34.9 

0  47  59.4 

5.5 

350  27  21.7 

3  38  11.0 

5.5 

35  8  14.8 

5  6  55.1 

6.0 

322  36  42.5 

—1  20  36.5 

6.0 

356  29  48.7 

—3  58  52.6 

6.0 

41  3  50.4 

—5  3  16.5 

6.5 

328  50  30.3 

1  51  56.0 

6.5 

2  30  18.2 

4  16  46.8 

6.5 

46  59  46.2 

4  56  21.6 

7.0 

335  1  22.7 

2  21  39.1 

7.0 

8  29  14.5 

4  31  45.5 

7.0 

52  56  19.6 

4  46  13.4 

7.5 

341  9  41.9 

2  49  28.3 

7.5 

14  26  59.2 

4  43  41.7 

7.5 

58  53  45.9 

4  32  56.4 

8.0 

347  15  47.8 

3  15  7.8 

8.0 

20  23  51.6 

4  52  30.1 

8.0 

64  52  19.2 

4  16  36.7 

8.5 

353  19  58.0 

—3  38  23.5 

8.5 

26  20  8.5 

—4  58  6.5 

8.5 

70  52  11.9 

—3  57  22.4 

9.0 

359  22  27.9 

3  59  2.9 

9.0 

32  10  4.6 

5  0  28.3 

9.0 

76  53  35.2 

3  35  23.2 

9.5 

5  23  30.9 

4  16  55.0 

9.5 

38  11  52.9 

4  59  34.5 

9.5 

82  56  39.8 

3  10  50.7 

10.0 

11  23  18.7 

4  31  50.6 

10.0 

44  7  45.1 

4  55  25.6 

10.0 

89  1  35.9 

2  43  58.5 

10.5 

17  22  1.8 

4  43  42.3 

10.5 

50  3  51.9 

4  48  3.7 

10.5 

95  8  34.0 

2  15  2.0 

11.0 

23  19  49.7 

^4  52  24.5 

11.0 

56  0  23.8 

—4  37  32.6 

n.o 

101  17  45.1 

—1  44  1H.4 

11.5 

29  16  51.9 

4  57  53.1 

11.5 

61  57  31.2 

4  23  57.8 

11.5 

107  29  20.5 

1  12  GXi 

12.0 

35  13  17.9 

5  0  6.3 

12.0 

67  55  25.1 

4  7  26.3 

12.0 

113  43  33.0 

0  38  47.3 

12.5 

41  9  18.0 

4  59  3.4 

12.5 

73  54  17.4 

3  4^  6.9 

12.5 

120  0  36.1 

—0  4  42.3 

13.0 

47  5  3.6 

4  54  45.8 

13.0 

79  54  21.9 

3  26  9.9 

13.0 

126  20  44.8 

4-0  29  44.9 

13.5 

53  0  47.7 

-4  47  16.3 

13.5 

85  55  53.9 

—3  1  47.1 

13.5 

132  44  15.1 

4-1  4  9.5 

14.0 

58  56  45.4 

4  36  39.1 

14.0 

91  59  10.7 

2  35  11.8 

14.0 

139  11  23.8 

1  38  5.9 

14.5 

64  53  14.2 

4  23  0.0 

14.5 

98  4  32.0 

2  6  38.8 

14.5 

145  42  2S.4 

2  11  7.4 

15.0 

70  50  34.2 

4  6  25.9 

15.0 

104  12  20.0 

1  36  24.2 

15.0 

152  17  46.0 

2  42  46.7 

15.5 

76  49  8.1 

3  47  4.9 

15.5 

110  22  58.8 

1  4  45.3 

15.5 

158  57  33.2 

3  12  35.8 

16.0 

82  49  21.3 

—3  25  6.3 

10.0 

116  36  55.0 

—0  32  LI 

16.0 

165  42  4.5 

4-3  40  6.4 

16.5 

88  51  42.1 

3  0  40.8 

16.5 

122  54  36.6 

4-0  1  27.9 

16.5 

172  31  32.0 

4  4  50.5 

17.0 

94  56  41.4 

2  34  0.2 

17.0 

129  16  32.8 

0  35  19.7 

17.0 

179  26  3.7 

4  26  20.3 

17.5 

101  4  52.1 

2  5  17.7 

17.5 

135  43  13.1 

1  9  10.6 

17.5 

186  25  42.5 

4  44  9.3 

18.0 

107  16  48.6 

1  34  47.9 

18.0 

142  15  6.5 

1  42  35.2 

18.0 

193  30  24.9 

4  57  52.9 

18.5 

113  33  6.6 

—1.  2  47.4 

18.5 

148  52  40.4 

4-2  15  6.3 

18.5 

200  40  0.4 

4-5  7  9.2 

19.0 

119  54  22.3 

—0  29  34.7 

19.0 

155  36  18.9 

2  46  14.9 

19.0 

207  54  9.8 

5  11  39.9 

19.5 

126  21  10.7 

+0  4  29.5 

19.5 

162  26  21.6 

3  15  30.6 

19.5 

215  12  25.3 

5  11  11.7 

20.0 

132  54  5.0 

0  39  1.8 

20.0 

169  23  1.6 

3  42  21.8 

20.0 

222  34  10.1 

5  5  »>.9 

20.5 

139  33  35.0 

1  13  36.0 

20.5 

176  26  23.9 

4  6  16.1 

20.5 

229  58  39.2 

4  54  54.8 

21.0 

346  20  5.3 

+1  47  43.1 

21.0 

183  36  23.7 

4-4  26  41.7 

21.0 

237  25  0.0 

4-4  39  12.4 

21.5 

153  13  53.7 

2  20  51.2 

21.5 

190  52  44.6 

4  43  8.0 

21.5 

244  52  14.1 

4  18  43.9 

22.0 

160  15  8.8 

2  52  25.9 

22.0 

198  14  57.5 

4  55  7.1 

22.0 

252  19  19.6 

3  53  51.4 

22.5 

167  23  48.3 

3  21  50.6 

22.5 

205  4-2  21.0 

5  2  15.6 

22.5 

259  45  13.4 

3  25  4.0 

23.0 

174  39  37.6 

3  48  28.0 

23.0 

213  14  1.0 

5  4  15.9 

23.0 

267  8  53.4 

2  52  5(5.7 

23.5 

182  2  7.8 

4-4  11  40.9 

23.5 

220  48  51.5 

4-5  0  57.7 

23.5 

274  29  21.2 

4-2  18  9.4 

24.0 

189  30  35.6 

4  30  54.0 

24.0 

228  25  38.2 

4  52  19.6 

24.0 

2H1  45  44.2 

1  41  23.5 

24.5 

197  4  3.7 

4  45  35.9 

24.5 

236  3  0.7 

4  38  28.8 

24.5 

288  57  17.4 

1  3  22.1 

25.0 

204  41  21.9 

4  55  20.9 

*25.0 

243  39  3C..5 

4  19  42.2 

25.0 

296  3  24.5 

4-0  24  48.1 

25.5 

212  21  9.7 

4  59  51.0 

25.5 

251  14  4.2 

3  56  24.9 

25.5 

303  3  38.3 

—0  13  38.3 

26.0 

220  1  59.5 

4-4  58  57.0 

26.0 

258  45  8.1 

4-3  29  9.2 

20.0 

309  57  41.4 

—0  51  20.3 

26.5 

227  42  21.4 

4  52  39.4 

20.5 

266  11  40.5 

2  58  32.9 

26.5 

316  45  25.5 

1  27  45.1 

27.0 

235  20  47.0 

4  41  8.3 

27.0 

273  32  44.8 

2  25  17.2 

27.0 

323  26  50.6 

2  2  24.2 

27.5 

242  55  53.5 

4  24  43.0 

27.5 

280  47  36.3 

1  50  4.8 

27.5 

330  2  4.7 

2  34  53.5 

28.0 

250  26  27.9 

4  3  50.2 

28.0 

287  .55  43.5 

1  13  37.9 

2H.0 

336  31  22.5 

3  4  53.2 

28.5 

257  51  29.4 

3  39  2.7 

28.5 

294  5()  47.6 

4-0  30  36.7 

28.5 

342  55  4.6 

3  32  7.7 

i  29.0 

265  10  10.7 

4-3  10  57.0 

29.0 

301  50  41.6 

—0  0  21.5 

21>.0 

349  13  35.8 

—3  56  24.7 

1  29.5 

272  21  59.1 

2"40  11.6 

29.5 

308  37  28.9 

0  36  43.4 

29.5 

355  27  24.4 

4  17  :m.8 

30.0 

279  26  35.9 

2  7  25.4 

30.0 

315  17  22.2 

1  11  59.(5 

30.0 

1  37  1.7 

4  35  31.3 

1  m5 

286  23  54.9 

1  33  16.0 

30.5 

3-21  50  41.5 

1  45  44.7 

30.5 

7  43  0.6 

4  50  9.3  ' 

!  31.0 

293  14  1.5 

0  58  18.  H 

31.0 

328  17  52.6 

2  17  37.1 

31.0 

13  45  55.1 

5  1  25.8  1 

1  31.5 

299  57  9.9 

4-0  23  6.7 

:ji.5 

3M  31)  25.3  i— 2  47  18.9 

31.5 

19  46  19.5 

—5  9  19.0  ' 

— 

—  —  —  —  — —  — 
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Day 
'   of 

Month. 

JULY. 

Day 

of 
Month. 

AUGUST. 

Day 

of 

Month. 

SEPTEMBER, 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Lonj^tade. 

Latitude. 

i   10 

O    1          II 

13  45  55.1 

O    /    // 

—5  1  25.8 

1.0 

O    /    // 

57  U   42.9 

0   /   /■ 
—4  42  2.5 

1.0 

101  43  21.8 

0   «    u 

—1  37  13.9 

1.5 

19  46  19.5 

5  9  19.0 

1.5 

63  :32  3.2 

4  25  35.2 

1.5 

107  57  46.5  '   1  4  28.4  1 

1   2.0 

25  44  48.1 

5  13  48.3 

2.0 

69  :30  44.0 

4  6  11.3 

2.0 

114  16  59.2 

—0  30  31.9 

1   2.5 

31  41  .54.5 

5  14  54.0 

2.5 

75  31  16.7 

3  43  59.3 

2.5 

120  41  23.6 

4-0  4  13.6 

3.0 

37  38  11.2 

5  12  37.1 

3.0 

81  34  10.8 

3  19  9.0 

.3.0 

127  11  17.8 

0  39  23.4 

3.5 

43  34  9.3 

—5  6  59.9 

3.5 

87  39  53.6 

—2  51  52.1 

3.5 

133  46  54.1 

4-1  14  30.1 

4.0 

49  30  18.2 

4  58  5.3 

4.0 

93  48  49.5 

2  22  22.0 

4.0 

140  28  17.7 

1  49  3.8 

4.5 

55  27  5.5 

4  45  57.3 

4.5 

100  1  19.8 

1  50  .54.4 

4.5 

147  15  26.1 

2  22  32.3 

5.0 

61  24  56.7 

4  :30  41.2 

5.0 

106  17  42.5 

1  17  47.9 

5.0 

154  8  8.8 

2  54  21.7 

5.5 

67  24  14.9 

4  12  23.7 

5.5 

112  38  11.6 

0  43  23.1 

5.5 

161  6  7.0 

3  23  57.7 

6.0 

73  25  20.9 

—3  51  12.8 

6.0 

119  2  57.3 

—0  8  2.9 

6.0 

168  8  54.0 

4-3  50  46.2 

G.5 

79  28  33.0 

3  27  18.6 

6.5 

125  32  5.3 

-f-0  27  4(>.5 

6.5 

175  15  55.4 

4  14  14.8 

7.0 

85  34  7.5 

3  0  53.1 

7.0 

1:32  5  36.9 

1  3  37.0 

7.0 

182  26  30.4 

4  33  53.8 

7.5 

91  42  18.1 

2  :32  10.4 

7.5 

138  43  28.9 

1  38  58.3 

7.5 

189  39  53.5 

4  49  18.0 

8.0 

97  53  16.4 

2  1  26.6 

8.0 

145  25  33.9 

2  13  19.3 

8.0 

196  55  15.9 

5  0  7.1 

8.5 

104  7  11.9 

—1  29  0.3 

8.5 

152  11  40.3 

4-2  46  7.1 

8.5 

204  11  47.3 

4.5  6  7.1 

9.0 

110  24  12.5 

0  55  12.3 

9.0 

159  1  32.7 

3  16  49.7 

9.0 

211  28  3H.4 

5  7  10.5 

9.5 

116  44  24.1 

—0  20  25.4 

9.5 

165  54  52.7 

3  44  55.6 

9.5 

218  45  2.4 

5  3  16.4 

10.0 

123  7  .51.6 

-hO  14  55.6 

10.0 

172  51  19.1 

4  9  54.8 

10.0 

226  0  17.3 

4  54  30.8 

10.5 

129  34  38.4 

0  .50  24.2 

10.5 

179  50  28.8 

4  31  20.2 

10.5 

233  13  46.1 

4  41  5.5 

11.0 

136  4  47.1 

+1  25  32.6 

11.0 

186  51  57.3 

4-4  48  48.0 

11.0 

240  24  58.2 

4-4  23  17.9 

11.5 

142  38  19.3 

1  59  52.0 

11.5 

193  55  19.6 

5  1  58.2 

11.5 

247  33  30.0 

4  1  29.9 

12.0 

149  15  16.1 

2  32  53.1 

12.0 

201  0  11.0 

5  10  35.5 

12.0 

2.54  39  4.0 

3  36  7.1 

12.5 

155  55  38.1 

3  4  6.6 

12.5 

208  6  7.2 

5  14  29.5 

12.5 

261  41  28.6 

3  7  37.9 

13.0 

162  39  24.8 

3  33  3.4 

13.0 

215  12  45.1 

5  13  :34.9 

13.0 

268  40  37.8 

2  36  32.6 

13.5 

169  26  35.2 

+3  59  15.6 

13.5 

222  19  43.1 

4-5  7  51.7 

13.5 

275  36  29.3 

4-2  3  23.0 

14.0 

176  17  7.3 

4  22  16.5 

14.0 

229  26  41.2 

4  57  25.1 

14.0 

282  29  4.5 

1  28  41.7 

14.5 

18:^  10  57.7 

4  41  41.5 

14.5 

2:36  33  20.7 

4  42  25.0 

14.5 

289  18  26.6 

0  53  0.8, 

15.0 

190  8  1.3 

4  57  8.5 

15.0 

243  39  24.4 

4  23  6.4 

15.0 

296  4  40.4 

4-0  16  .52.4 

15.5 

197  8  10  8 

5  8  18.2 

15.5 

250  44  36.3 

3  59  48.7 

15.5 

302  47  50.8 

—0  19  12.1 ! 

16.0 

204  11  16.2 

4-5  14  .54.9 

16.0 

257  48  41.4 

4-3  32  55.4 

16.0 

309  28  2.4 

—0  54  42.7 ; 

16.5 

211  17  4.7 

5  16  47.1 

16.5 

2«)4  51  24.9 

3  2  53.4 

16.5 

316  5  19.0 

1  29  10.9 

17.0 

218  25  20.0 

5  13  47.8 

17.0 

271  52  32.4 

2  30  12.7 

17.0 

322  39  43.6 

2  2  10.2 

17.5 

225  35  42.1 

5  5  55.1 

17.5 

278  51  49.5 

1  55  25.8 

17.5 

329  11  17.6 

2  33  15.9 

18.0 

232  47  47.1 

4  53  12.r) 

18.0 

285  49  1.7 

1  19  6.8 

18.0 

335  40  1.3 

3  2  6.0' 

18.5 

240  1  7.2 

+4  ;35  49.(i 

18.5 

292  43  54.0 

4-0  41  50.9 

18.5 

342  5  54.3 

—3  28  21.3 

19.0 

247  15  11.3 

4  14  1.5 

19.0 

299  36  11.6 

4-0  4  1:3.0 

19.0 

348  28  55.4 

3  51  4,5.2 

19.5 

254  29  25.3 

3  48  9.4 

19.5 

306  25  39.6 

-0  33  10.4 

19.5 

:354  49  3.6 

4  12  4.1 

20.0 

261  43  12.5 

3  18  :39.8 

20.0 

313  12  3.5 

1  9  47.6 

20.0 

1  6  18.3 

4  29  7.5 

20.5 

26H  55  54.6 

2  46  4.1 

20.5 

319  .55  9.5 

1  45  6.7 

20.5 

7  20  39.8 

4  42  48.0 , 

21.0 

276  6  53.1 

-f  2  10  57.7 

21.0 

326  34  45.0 

—2  18  38.8 

21.0 

13  32  10.3 

—4  53  0.7  i 

21.5 

28:3  15  30.1 

1  33  58.7 

21.5 

333  10  39.7 

2  49  58.6 

21.5 

19  40  53.9 

4  59  43.4 

22.0 

290  21  9.4 

0  55  47.0 

22.0 

3:39  42  45.0 

3  18  44.0 

22.0 

25  46  57.2 

5  2  56.4 

22.5 

297  23  17.5 

-f  0  17  2.6 

22.5 

:346  10  55.8 

3  44  36.4 

22.5 

31  50  29.8 

5  2  42.:3 

23.0 

304  21  25.1 

—0  21  :35.2 

23.0 

352  35  9.8 

4  7  21.4 

23.0 

37  51  44.5 

4  59  5.3 

23.5 

311  15  7.1 

—0  59  29.5 

23.5 

358  55  28.1 

-4  26  47.8 

23.5 

43  50  57.3 

—1  52  11.3 

24.0 

318  4  4.0 

1  :36  6.1 

24.0 

5  11  55.9 

4  42  47.8 

24.0 

49  48  27.6 

4  42  7.5 

24.5 

324  48  1.7 

2  10  54.7 

24.5 

11  24  42.4 

4  55  16.8 

24.5 

55  44  38.3 

4  29  2.1 : 

25.0 

331  26  52.3 

2  43  29.3 

25.0 

17  34  0.3 

5  4  12.6 

25.0 

61  39  55.7 

4  13  4.1 

25.5 

338  0  3:3.6 

3  13  27.0 

25.5 

23  40  6.7 

5  9  35.5 

2.5.5 

67  34  48.6 

3  54  2:3.4 

1  2fi.O 

:M4  29  9.0 

—3  40  32.7 

26.0 

29  43  21.8 

-5  11  27.5 

26.0 

73  29  49.4 

—3  33  10.4 

;  26.5 

3r)()  52  47.4 

4  4  30.(1 

26.5 

35  44  9.7 

5  9  52.3 

26.5 

79  25  32.7 

3  9  36.1 

j  27.0 

:357  11  42.9 

4  25  9.9 

27.0 

41  42  57.1 

5  4  54.8 

27.0 

85  22  35.3 

2  43  52.5 

1  27.5 

3  26  14.1 

4  42  2.5.2 

27.5 

47  40  13.8 

4  56  40.6 

27.5 

91  21  35.5 

2  16  11.9 

1  2H.0 

9  3()  43.3 

4  56  11.7 

28.0 

53  :36  31.9 

4  45  16.5 

28.0 

97  23  13.3 

1  46  47.9 

28.5 

15  43  36.4 

5  6  27.5 

28.5 

59  32  25.7 

4  30  49.6 

28.5 

103  28  8.8 

1  15  5'>.'i ; 

29.0 

21  47  22.1 

—5  13  12.2 

29.0 

65  28  30.6 

—4  13  27.8 

29.0 

109  37  1.9 

—0  43  50.2 

29.5 

27  48  31.3 

5  16  2(5.9 

29.5 

71  25  2:3.4 

3  53  19.9 

29.5 

115  ,50  31.6 

—0  10  50.8 

30.0 

33  47  'MS.iS 

5  16  14.0 

30.0 

77  23  41.6 

3  30  .35.0 

:30.o 

122  9  1,5.0 

4-0  22  43.0 

1  30.5 

39  45  11.8 

5  12  mM 

:30.5 

83  24  2.2 

3  5  2:3.7 

:30.5 

128  33  45.7 

0  56  28.7 1 

'  31.0 

45  41  51.5 

5  5  :39.2 

31.0 

89  27  2.2 

2  37  57.4 

31.0 

135  4  32.8 

1  ,30  1.2 

31.5 

51  38  10.2 

—4  55  26.0 

:31.5 

95  :33  17.5 

—2  8  29.2 

,31.5 

141  41  59.4  4-2  2  53.'iJ 
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FOR  GREEN 

WIGH  MEAN  NOON  AND 
I>ay   1             NOVEMBER 

MID 

Day 

of 

NIGHT. 

of 
Month. 

OCTOHER. 

DECEMBER. 

True  Lou^i tilde. 

Liititmle. 

Month. 
1.0 

Trim  Lou^itude. 

184°  :5:5  rr.7 

Lutitiido. 
4-4""  43'  42.6 

Mouth. 

Trim  Longitude. 

Latitude.     | 

,       1.0 

135     4  :tt>.'8 

-hl°30     1.2 

1.0 

0      /      // 
22>  26  40.8 

0     /      //I 
4-4  49  .57.2 

i       1.5 

141  41  59.4 

2     2  53.2 

1.5 

191  53     5.9 

4  54  27.3 

1.5 

2:50     1  32.3 

4  33  12.4 

2.0 

148  23  21.0 

2  :54  :54.3 

2.0 

199  18  19.6 

5     0  24.7 

2.0 

237  :59    5.7 

4  11  30.2  , 

2.5 

l.V)  17  44.3 

3    4  :?2.6 

2.5 

206  48  42.6 

5     1  17.0 

2.5 

245  18    0.2 

3  45  12.8 

3.0 

162  16    5.8 

3  3i  14.5 

:5.o 

214  23    .5.4 

4  56  .53.4 

3.0 

252  56  52.2 

3  14  51.0 

3.5 

169  21  10.1 

+3  57    5.6 

3.5 

222    0    9.8 

-h4  47  12.2 

3.5 

260  :54  19.0 

4-2  41     3.5  1 

4.0 

176  \\2  :50.2 

4  18  :52.3 

4.0 

229  :58  31.4 

4  :52  21.1 

4.0 

2()8    9    2.4 

2    4  34.1 

1       4.5 

18:5  49  27.0 

4  36    3.0 

4.5 

2:57  16  44.0 

4  12  36.7 

4.5 

275  39  51.4 

1  26  10.3 

5.0 

191  11  10.2 

4  49  10.2 

5.0 

244  53  23.9 

3  48  24.6 

5.0 

283    5  44.8 

0  46  40.5 

1      5.5 

198  ;56  39.6 

4  57  31.4 

5.5 

2r)2  27  1:5.5 

3  20  17.9 

5.5 

290  25  53.7 

4-0    6  51.7  j 

6.0 

205    4  47.6 

-f5    0  51.1 

6.0 

259  57     4.5 

4-2  48  54.8 

6.0 

297  39  41.5 

—0  32  31.6 

6.5 

213  'M  22.7 

4  .-9     1.4 

6.5 

267  22    0.3 

2  14  57.0 

6.5 

:J04  46  43.7 

1  10  49.4 

7.0 

221    4  11.7 

4  52    2.8 

7.0 

274  41   17.0 

1  :59    7.8 

7.0 

311  46  47.9 

1  47  26.6 

1      7.5 

228  33    3.9 

4  40    4.2 

7.5 

2rtl  .54  24.1 

1    2    9.8 

7.5 

318  39  52.4 

2  21  53  9 . 

!      H.O 

2:55  59  53.5 

4  23  21.9 

8.0 

289     1     3.5 

4-0  24  4:5.8 

8.0 

325  26    4.8 

2  53  47.0 

1      8.5 

243  23  43.1 

4-4     2  19.6 

8.5 

29(>     1     8.9 

—0  12  32.2 

8.5 

332    5  .59.9 

—3  22  46.6 

'      9.0 

250  43  44.7 

3  :57  25.9 

9.0 

:502  54  43.6 

0  49    3.9 

9.0 

3:58  :58  58.5 

3  48  38.3  ' 

9.5 

257  59  21.0 

3    9  1:5.7 

9.5 

.309  41  58.9 

1  24  21.0 

9.5 

345    6  26.5 

4  11  11.2 

10.0 

265  10    5.8 

2  :58  17.9 

10.0 

316  23  12.7 

1  57  .57.:5 

10.0 

351  28  32.3 

4  30  17.8 

10.5 

272  15  43.1 

2    5  14.H 

10.5 

:522  58  47.4 

2  29  :?o.o 

10.5 

357  45  46.5 

4  45  5:5.4 ; 

IhO 

279  16    6.4 

4-1  150  40.7 

11.0 

:529  29    8.1 

—2  58  40.0 

11.0 

3  58  40.7 

-4  57  .^5.6  ' 

11.5 

286  11  17.2 

0  55  10.6 

11.5 

:5:r)  54  41.5 

3  25  11.3 

11.5 

10    7  46.5 

5    6  2.5.7 

12.0 

293     1  2:5.5 

4-0  19  18.1 

12.0 

:542  15  55.0 

3  48  50.8 

12.0 

16  13  35.0 

5  11   18.5 

12.5 

299  46  :58.1 

—0  16  25.2 

12.5 

:U8  :53  15.7 

4     9  27.8 

12.5 

22  16  36.1 

5  12  42.4 

13.0 

306  27  17.1 

0  51  :50.1 

13.0 

:}54  47    9.4 

4  26  53.8 

1:5.0 

28  17  18.6 

5  10  :w.8 

13.5 

313    3  38.8 

—1  25  29.5 

13.5 

0  58    0.3 

—4  41     2.4 

1:5.5 

34  16    9.3 

—5    5  12.1 

14.0 

319  36    2.1 

1  57  59.1 

14.0 

7     6  10.8 

4  51  49.1 

14.0 

40  13  :5:5.i 

4  5(>  28  0 

1     14.5 

326    4  45.7 

2  28  :M17 

14.5 

13  12    0.9 

4  59  11.2 

14.5 

46    9  52.7 

4  44  :53.5 

15.0 

332  :50    7.3 

2  57    2.() 

15.0 

19  15  48.8 

5    3    7.6 

15.0 

52    5  29.2 

4  29  :56.4 

!     15.5 

3:58  52  23.2 

3  22  59.5 

15.5 

25  17  50.4 

5     3  39.0 

15.5 

58    0  41.8 

4  11  4.5.9 

16.0 

345  11  47.7 

—3  46  12.3 

16.0 

:51   18  19.7 

-4)    0  47.5 

16.0 

63  55  47.9 

—3  51   12.5  ' 

1     16.5 

351  28  33.2 

4     6  28.:i 

li;.5 

:57  17  29.5 

4  54  37.2 

16.5 

69  51     3.4 

3  28     8.2  1 

17.0 

357  42  50.2 

4  2:5 :5r).9 

17.0 

4:5  15  :50.8 

4  45  1:5.6 

17.0 

75  46  43.1 

3    2  46.1  ' 

.     17.5 

3  .54  47.1 

4  :57  150.1 

17.5 

49  12  :54.4 

4  :52  4:5.9 

17.5 

81  43    0.7 

2  :55  20.8  ' 

18.0 

10    4  31.0 

4  48    2.0 

IH.O 

55    8  50.7 

4  17  16.9 

18.0 

87  40    9.8 

2    6    SrZl 

;    18.5 

16  12    7.9 

—4  55    9.2 

1H.5 

61     4  :50.3 

—3  59    2.() 

18.5 

93  38  2:5.4 

—1  :55  2.5.5 

19.0 

22  17  43.3 

4  58  50.5 

19.0 

66  59  44.:5 

3  :58  12.8 

19.0 

99  :57  54.7 

1     3  31.1 

1     19.5 

28  21  22.8 

4  59    6.6 

19.5 

72  54  44.9 

3  15    0.0 

19.5 

105  :58  .57.4 

—0  30  44.4 

1     20.0 

:54  2:5  12.3 

4  .56    0.5 

20.0 

78  49  45.8 

2  49  38.3 

20.0 

111  41  45.9 

4-0    2  :54.3  ' 

20.5 

40  2:5  19.0 

4  49  37.0 

20.5 

84  45    2.7 

2  22  22.8 

20.5 

117  46  :55.3 

0  36    3.9 

21.0 

46  21  51.9 

—4  40    2.8 

21.0 

90  40  53.3 

—1  53  29.2 

21.0 

123  ,53  42.2 

4-1    9  22.4  1 

21.5 

52  19     1.6 

4  27  25.9 

21.5 

96  37  37.5 

1  23  14.4 

21.5 

1:50    3  24.2 

1  42    7.6  1 

1     22.0 

58  15    1.3 

4  11  55.6 

22.0 

102  :55  :57.8 

0  51  55.7 

22.0 

136  16    0.2 

2  13  56.7  1 

i     22.5 

m  10    7.1 

3  53  42.() 

22.5 

108  :55  19.1 

—0  19  51.1 

22.5 

142  31  50.4 

2  44  26.()  i 

2:5.0 

70     4  37.9 

3  :52  58.() 

23.0 

114  37    9.0 

4-0  12  40.6 

23.0 

148  51  15.9 

3  13  14.0 

1 

2:3.5 

75  58  55.6 

—3    9  55.9 

23.5 

120  41  :57.2 

4-0  45  19.8 

2:5.5 

155  14  :58.1 

4-3  39  5.5.5 

5M.0 

81  53  25.4 

2  44  47.6 

24.0 

126  49  15.5 

1  17  46.2 

24.0 

161  42  18.9 

4    4     7.9 

1     24.5 

87  48  35.5 

2  17  47.7 

24.5 

1:J3    0  :56.8 

1  49  :58.7 

24.5 

1(>8  14  39.4 

4  25  28.1  : 

25.0 

93  44  57.1 

1  49  10.4 

25.0 

i:59  16  15.8 

2  20  :55.2 

25.0 

174  51  .59.4 

4  43  :53.5 

25.5 

99  43    4.0 

1  19  10.9 

25.5 

145  31)  46.5 

2  50  12.7 

25.5 

IHl  34  36.2 

4  58    2.1 

26.0 

105  43  32.5 

—0  48    5.3 

26.0 

152    2  42.5 

4-3  18    7.0 

26.0 

188  22  43.8 

4-5    8  33.3  ' 

26.5 

111  47    0.8 

—0  16  10.5 

2<>.5 

158  .54  :55.3 

3  43  52.9 

26.5 

195  16  31.7 

5  14  48.3  : 

27.0 

117  54    8.3 

4-0  16  1.5.5 

27.0 

165  12  5:5.1 

4     7     4.2 

27.0 

202  16    :5.2 

5  16  :50.7 

27.5 

124     5  35.3 

0  48  .•)3.3 

27.5 

171  57  59.0 

4  27  14.2 

27.5 

209  21  14.9 

5  13  27.6 

28.0 

130  22     1.5 

1  21  22.0 

28.0 

178  50    9.9 

4  43  5(5.2 

28.0 

216  31  55.2 

5    5  ,30.3 

28.5 

i:56  44    5.3 

1  53  18.() 

28.5 

185  49  :54.0 

4  5()  4:5.9 

28.5 

223  47  43.7 

4  52  :55.6 

2i).0 

143  12  22.8 

4-2  24  18.6 

29.0 

192  56    9.4 

4-5    5  12.8 

29.0 

2:51     8  10.2 

4-4  34  46.4  ' 

29.5 

149  47  25.6 

2  5:5  55.2 

29.5 

200    9  42.7 

5    9     l.I 

29.5 

2:58  :52  35.4 

4  12  1:5.1  1 

:w).o 

156  29  :59.7 

3  21  :59.7 

30.0 

207  29  47.5 

5    7  51.3 

:50.0 

246    0  11.0 

3  45  1:5.5  1 

:50.5 

16:5  19  2:5.1 

3  47     2.0 

:50.5 

214  55  44.4 

5     1  31.5 

:50.5 

2.-): J  :50    0.8 

3  14  1:5.4 

:{i.o 

170  16  44.8 

4     9  :50.7 

31.0 

222  2(»  4(KH 

4  49  57.2 

31.0 

25)1     1    2.9 

2  39  45.8  1 

:n.r> 

177  21  41.8 

4-4  28  :54.4 

31.5 

2:«)     1  32.3 

4-4  33  12.4 

:51.5 

268  :52  11.0 

4-2    2  :50.2  1 
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FOR  GREENWICH  MEAN  NOON. 

1 

1 
1 

i 
1 

I 

Date. 

THK 

MOON'S  EQU. 

ATOR. 

a' 

d 

t 

A 

Inclination 

to 

EartAi'8 

Equator. 

24°  27. 1 

Ascend'eNodeou 
Earth's  Eanator 

to  Ascending 
Node  on  Ecliptic. 

313  4L9 

Asccnd'jjr  Kode 

on 

Earth's 

Equator. 

357  18.6 

Mean 

Longitude 

ot  the 

Moon. 

Mean 
Solar 
Days. 

Motion  of 
d 

Jan. 

1 

131°  28.4 

0.1 

O          1 

I   J  9.06 

11 

24  26.5 

313  11.5 

357  17.2 

263  14.2 

0.2 

2  38.12 

21 

24  25.9 

312  41.0 

357  15.9 

35     0.1 

0.3 

3  57.18 

31 

24  25.3 

312  10.4 

357  14.5 

166  45.9 

0.4 

5  ]6.23 

Feb. 

10 

24  24.7 

311  39.8 

357  13.2 

298  31.8 

0.5 

6  35.29 

20 

24  24.0 

311     8.3 

357  11.9 

70  17.6 

0.6 
0.7 

7  54.35 
9   13.41 

March 

1 

24  23.4 

310  37.7 

357  10.6 

202     3.5 

0.8 

10  32.47 

11 

24  22.8 

310     7.1 

357     9.3 

338  49.3 

0.9 

11   51.53 

21 

24  22.2 

309  36.5 

357     8.0 

105  35.2 

31 

24  21.6 

309     5.9 

357     6.7 

237  21.0 

1.0 
2.0 

13   10.58 
26  21.17 

April 

10 
20 

24  20.9 
24  20.3 

308  35.3 

308     4.7 

357     5.5 
357     4.3 

9     6.8 
140  52.6 

3.0 
4.0 
5.0 

39  31.75 
S2  42.33 
65  52.92 

30 

24  19.6 

307  34.0 

357     3.1 

272  38.4 

May 

10 

24  19.0 

307     3.4 

357     1.9 

44  24.3 

6.0 

79     3.50 

20 

24  18.3 

306  32.7 

357     0.7 

176  10.1 

7.0 
8.0 

92   14.09 
105  24.67 

30 

24  17.7 

306     2.0 

356  59.5 

307  56.0 

9.0 

118  35.25     ; 

June 

9 
19 

24  17.0 
24  16.4 

305  31.3 
305     0.6 

356  58.3 
356  57.2 

79  41.8 
211  27.7 

10.0 

131    45.84 

O           r 

Hoots. 

29 

24  15.7 

304  29.9 

356  56.0 

343  13.5 

1 

0  32.94     . 

July 

9 

24  15.0 

308  59.2 

356  54.9 

114  59.4 

2 
3 

1     5.88 
1   38.H2 

19 

24  14.3 

'303  28.4 

356  53.8 

246  45.2 

4 

2  11.76 

29 

24  13.6 

302  57.6 

356  52.7 

18  31.0 

5 

2  44.70 

Aug. 

8 

24  12.9 

302  26.8 

356  51.7 

150  16.8 

6 

3   17.65 

•18* 

24  12.2 

301  56.0 

356  50.6 

282     2.6 

7 

3  50.59     ' 

28 

24   11.5 

301  25.2 

356  49.6 

53  48.5 

8 
9 

4  23.53     1 
4  56.47 

Sept. 

7 

24   10.8 

300  54.4 

356  48.5 

185  34.3 

10 

5  29.41 

17 

24   10.1 

300  23.6 

356  47.5 

317  20.2 

11 
12 
13 
14 

6     2.35 

6  35.29 

7  8.23     ; 
7  41.17     1 

27 

24     9.4 

299  52.7 

356  46.5 

89     6.0 

Oct. 

7 

24     8.7 

299  21.9 

356  45.5 

220  51.9 

17 

24     8.0 

298  51.0 

356  44.5 

352  37.7 

27 

24     7.2 

298  20.1 

356  43.5 

124  23.6 

15 

8  14.11 

Nov. 

6 

24     6.5 

297  49.2 

356  42.5 

256     9.4 

16 

8  47.06 

16 

24     5.8 

297  18.2 

356  41.6 

27  55.2 

17 

9  20.00     , 

26 

24     5.1 

296  47.3 

356  40.7 

159  41,0 

18 

9  52.94     ' 

Dec. 

6 

24     4.3 

296  16.3 

356  39.8 

291  26.8 

19 
20 

10  25.88 
10  58.82 

16 

24     3.5 

295  45.4 

356  38.9 

63  12.7 

21 

II   31.76 

26 

24     2.7 

295  14.4 

356  38.0 

194  58.5 

22 

12     4.70 

36 

24     1.9 

294  43.4 

356  37.1 

326  44.4 

23 

12  37.64 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

1 

Argument,  (ft— A)  or  (ft— A 

-180O). 

1 

a7( 

a 

B 

ft-X 

aX 

a 

B 

S 

0.0 

39 

O     / 

0  0.0 

180 

46^ 

o!6 

56 

f    3.0 

13l 

1 

0.0 

39 

0  1.6 

179 

47 

0.6 

57 

1  4.9 

133 

2 

0.0 

39 

0  3.1 

178 

48 

0.6 

58 

1  6.0 

132 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

59 

1  7.0 

131 

4 

0.1 

39 

0  6.2 

176 

50 

0.6 

60 

1  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

6 

0.2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

1  13.6 

124 

11 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  169 

120 

15 

0.3 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

18 

0.3 

41 

0  27.4 

162 

64- 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  332 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  43,1 

151 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0.2 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2 

222 

I  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

81 

0.2 

247 

1  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

0.2 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

{16 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

43 

0.6 

53 

1  0.6 

137 

89 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1  1.7 

136 

90 

0.0 

00 

1  28.8 

90 

45 

0.6 

55 

1  2.8 

135 

aX 

2 
a 

B 

ft-?^ 

A  A 

1 
a 

B 

ft-^ 

A?,h 

as  the  sign  of  tan  ( / 

'--ft) 

a  has  the  sign  of  cos  ( ] 

l-^i) 

B  has  the  sign  of  sin  (, 

^-^) 

EPH  88 — 18 — 5 
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OBLIQUITY,  PRECESSION,  ETC.,  1888. 


FOR  GREENWICH  MEAN  NOON. 


Feb. 


A])par('nt 
Obliquity 

of  iho 
Ecliptic. 

(llAMbEN.) 


23  27 


23  27 


23  27 


23  27 


23  27 


23  27 


23  27 


7.04 
7.19 
7.39 
7.63 

7.88 

8.11 
8.30 

8.45 
8.53 

8.54 

8.50 
8.41 
8.30 

8.17 
8  07 

8.00 

7.96 
7.97 
8.06 
8.20 

8.38 
8.60 
8.85 
9.09 
9.32 

9.50 
9.61 
9.67 
9.68 
9.61 

9.55 
9.13 
9.31 
9.22 
9.17 

9.17 
9.23 
9.36 


Equation  of  Equinoxes 


In  Longitude.       In  R.  A 


12.79 
12.52 
12.36 
12.33 
12.44 

12.71 
13.10 
13.58 
14.10 
14.61 

15.06 
15.41 
15.63 
15.72 
15.67 

15.49 
15.22 
14.90 
14.58 
14.29 

14.08 
13.98 
14.01 
14.17 
14.46 

14.85 
15.31 
15.80 
16.27 
16.68 

16.97 
17.12 
17.10 
16.94 
16.68 

16.31 
15.96 
15.59 


0.781 
0.765 
0.755 
0.753 
0.760 

0.776 
0.799 
0.828 
0.860 
0.892 

0.920 
0.941 
0.954 
0.959 
0.956 

0.946 
0.930 
0.910 
0.890 
0.872 

0.859 
0.853 
0.855 
0.865 
0.883 

0.907 
0.935 
0.965 
0.993 
1.018 

1.036 
1.045 
l.OU 
1.034 
1.018 

0.997 
0.974 
0.952 


Preci'ssion 

of 
EquiuoxfB 

in 
Lou;;itu(U'. 


0.00 
1.38 
2.75 
4.13 
5.50 

6.88 

8.26 

9.63 

11.01 

12.38 

13.76 
15.14 
16.51 
17.89 
19.26 

20.64 
22.02 
23.39 
24.77 
26.14 

27.52 
28.90 
30.27 
31.65 
33.02 

34.40 
35.78 
37.15 
38.53 
39.90 

41.28 
42.66 
44.03 
45.41 

46.78 

48.16 
49.54 
50.91 


Tho  Sun '8 


Aberration.  '  llor.Par. 


I 


20.80 
20.79 
20.77 
20.74 
20.71 

20.67 
20.63 
20.57 
20.51 
20.45 

20.39 
20.34 
20.29 
20.24 
20.19 

20.16 
20.13 
20.11 
20.11 
20.10 

20.12 
20.14 
20.17 
20.20 
20.24 

20.29 
20.35 
20.41 
20.47 
20.53 

20.59 
20.64 
20.69 
20.73 
20.76 

20.78 
20.79 
20.79 


Mean  Obliquity,  1888.0,    23° 27' 1-^.64  (Hansen). 
Meaii  Obliquity,  1888.0,    23° 27' 13''. 33  (Peters). 

Precession  for  1888.5 50".2013 

Precession  in  a  Solar  Day 0''.I376 

Precession  in  a  Sidereal  Day 0".1372 

Sun's  Mean  Equatorial  Ilorizontiil  Parallax  .       8" .848 


log  1.70123 
log  9.13863 ' 
log  9.13744 
log  0.94685 


9.00 
9.00 
8.99 
8.98 
8.96 

8.94 
8.92 
8.90 

8.87 
8.85 

8.82 
8.80 
8.78 
8.76 
8.74 

8.72 
8.71 
8.71 
8.70 
8.70 

8.71 
8.72 
8.73 
8.75 
8.77 

8.79 

8.81 
8.84 
8.87 
8.88 

8.91 
8.93 
8.95 

8.97 
8.98 

8.99 
9.00 
9.00 


Mean 
Longitude 
of  Moon's 
Ascending 

Xode. 


131  13.5 

130  41.7 

130  10.0 

129  38.2 

129  6.4 

128  34.7 

128  2.9 

127  31.1 

126  59.3 

126  27.6 

125  55.8 

125  24.0 

124  52.3 

124  20.5 

123  48.7 

123  16.9 

122  45.2 

122  13.4 

121  41.6 

121  9.8 

120  38.1 
120  6.3 

119  34.5 

119  2.8 

118  31.0 

117  59.2 

1 17  27.4 

116  55.7 

116  23.9 

115  52.1 

115  20.3 

114  48.6 

114  16.8 

113  45.0  1 

113  13.3 

112  41.5 

112  9.7  , 

111  37.9  I 


Doily  MoUon 
ofQ 
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280         FORMULiB  FOR  STAR  REDUCTIONS,  1888. 


FORMULAE  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BESSKL,  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE. 

2hOTATJ(JN. 
r,  the  time,  reckoned  in  nnitu  of  one  year,  from  the  beginning  of  the  Uesseiian  fictitious  year, 
(1887,  December  3H.li)6  =  IHHrt,  January  (KllJG,  Wissbington  mean  time), 
ttotrfo*  the  star's  mean  right  ascension  and  declination  at  tiie  beginning  of  the  fictitious  year, 
O,  d,    the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
^,  fi\  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
^,  the  longitude  of  the  moon's  ascending  node, 
o,  the  obliquity  of  the  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
r',  the  longitude  of  the  moon's  perigee, 
([  ,  the  moon's  mean  longitude. 

BESSELIAN  STAR-NUMBERS, 


A  =  T 


—  0.00011  sin  (3  ©  —  r) 

—  0.00005  sin  2  (0  —  ii) 
H-  0.00010  sin  2  (  0  —  r'  ) 
H-  0.00009  sin  ( 2  r'  —  a  ) 
4-  0.00005  cos  r' 

H-  0.00004  sin  2  V 

—  d!0027  cos  (3  0  —  D 
4-  0.0067  cos  (2  0  —  a) 
H-  0.0024  cos  (2  r'  —  ft) 

—  0.0023  sin  T' 
+  0.0008  COB  2  r' 


0.34248  sin  Q 
-j-  0.00410  sin  2  Q, 

—  0.02521  sin  2  © 
4-  0.00293  sin  (0  H-  82°  8') 
-j-  0.00025  sin  (2  0  —  ft) 
r-   0.00405  sin  2  ([ 
+  0.00 J  35  sin  (d  —  T') 

B  =  —  9'.'2239  cos  ^ 
+  0.0895  cos  2  ^ 

—  0.5506  cos  2  0 

—  0.0092  cos  ( 0  4-  ^^°  57') 

—  0.0886  cos  2  ([ 

C  =  —  20.4451  cos  u   cos  © 

/)  =  —  20.4451  sin  © 

^  =  —    0.0461  sin  Q  4"  0".0014  sin  2  Q  —  0''.0033  sin  2  0 

R£ssEL*s  Star -Constants, 
a  =  3".07244  4-  l"-33689  sin  ao  tan  Sq  :=  precession  in  right  ascension 
6  =s  tV  cos  ao  tan  do 
c  =  tV  cos  ao  sec  do 
d=  tV  sin  Oo  sec  do 

a'  =  20''.0533  cos  tto  =  precession  in  declination 

b'  =s  —  sin  ao 

c'  =  tan  u  cos  Sq  —  sin  ao  sin  do 

d'  =  cos  ao  sin  do 


CLo-{-  TH 


Reduction  to  Apparent  Position, 


-j-  Aa    4-  B6 
4-  ^a'  4-  Bb' 


4-  Cc  4-  ^rf  4- 
4-  Ccf  4-  Dd' 


(in  time) 
(in  arc) 


INDEPENDENT  STAR- NUMBERS, 
f  =  46^.0866  ^  4-  £  (in  arc)  =  3-.07244  A  -^  -^s  E  (in  time) 
^  sin   G  =  B  h  ain  H  ==  C 

g  COB  G  =  20".0533  A  h  cob  H  =  D 


i  ss  C  tan  I 


Reduction  to  Apparent  Position. 
a  =  ao  4-  /  4-  Tfi  4"  As  ^sin  (G  4-ao)  tan  d  -{-  f^  h  sin  {H-\-ao)  sec  d 
d  =  do  -i-  T  fi' -i-  ^co8(G4-0Eo)  4-  A  cos  (/f  4-ao)  sin  (5  4"  *cosd 


(in  time) 
(in  arc) 


Notes. — (1)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  Htar  are  required,  or  when  Bkssel's  star-constants  are  not  known  with 
sufficient  accuracy.     Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the   British  Association  Catdrogue,  a,  6,  c,  li,  a',  6',  c',  rf', 
must  be  changed  to  c,  rf,  a,  6,  — c',  — rf',  — a\  — i',  respectively. 
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FOR  WASHINGTON 

MEAN 

MIDNIGHT. 

Solar  Day. 
(SW.  Hour.) 

_ 

Log  .4. 

Log  7?. 

l^g  (\ 

Leg  U. 

Solar  Pay. 
(Sid.  Hour.) 

Log  A. 

Log  n. 



Log  C. 

_ 

Log  IK 

Jan. 

0 

-9.3960 

+0.8211 

-0.5247 

+1.3036 

I'VI..   15 

-9.0807 

+0.7369 

-1.1968 

+1.0465  ' 

1 

9.3897 

0.8175 

0.5(jr>.J 

1.3021 

16 

9.(»790 

0.7370 

1.2917 

1.0345 

2 

9.3848 

0.8141 

(K6023 

1.3005 

17 

9.0748 

0.7381 

1.2063 

1.0220 

3 

9.3808 

0.8113 

0.(i3G3 

1.2987 

18 

9.0(»77 

0.7394 

1.2108 

1.0090 

4 

9.3775 

0.8097 

0.6("76 

l.2<)()8 

19 

9.0574 

0.7403 

1.2151 

0.9955 

h 
(7.0 

5 

-9.3741 

+0.8092 

-0.()067 

+  1.2918 

(10.0)  20 

-9.0443 

+0.7402 

-1.2192 

+0.9814 

6 

9.3700 

0.8098 

0.7239 

1.2926 

21 

9.0296 

0.7388 

1.2232 

O.W)67 

7 

9.3646 

0  8111 

0.74!>3 

1.21102 

22 

9.0144 

0.73(i0 

1.2270 

0.9513 

8 

9.3576 

0.8126 

0.7731 

1.2877 

23 

9.0006 

0.7319 

1.2307 

0.9353 

9 

9.3491 

O.Hi:i6 

0.7956 

1.2851 

24 

8.9894 

0.7271 

1.2341 

0.9 l8o 

iO 

-9.3392 

+0.8139 

-0.8169 

+1.2823 

25 

-8.9814 

+0.7221 

-1.2374 

+0.9009 

11 

9.3287 

0.8129 

0.8371 

1.2793 

26 

8.97()6 

0.7176 

1.2405 

0.8825 

\2 

9.3182 

0.8106 

0.8562 

1.2762 

27 

8.9742 

0.7143 

1.24.35 

0.8631 

13 

9.3086 

0.8073 

(».8744 

1.2729 

28 

8.9729 

0.7125 

1.2464 

0.8426 

M 

9.3006 

0.8032 

0.8917 

1.2694 

29 

8.9709 

0.7123 

1.2491 

0.8210 

15 

-9.2JM5 

+0.7990 

-0.9082 

+  l.26.->8 

Mhi.   I 

-8.9665 

+0.7133 

-1.2516 

+0.7982 

16 

9.2902 

0.7951 

0.9239 

1.2620 

2 

8.9585 

0,7151 

1.2540 

0.7740 

17 

9.2873 

0.792! 

0.9390 

1.2581 

3 

8.9464 

0.7169 

1.2562 

0.7481 

18 

9.2852 

0.7903 

0.9535 

1.2540 

4 

8.9303 

0.7182 

1.2583 

0.7206 

19 

9.2828 

0.7897 

0.9674 

1.2497 

5 

8.9111 

0.7182 

1.2602 

0.6910 

(8.0)  2() 

-0.2794 

+0.7901 

-0.9807 

+  1.2452 

(11.0)  6 

-8.8906 

+0.7168 

-1.2620 

+0.6592 

21 

9.2743 

0.7912 

0.9934 

1.2405 

7 

8.8706 

0.7140 

1.2637 

0.6246 

22 

9.2671 

0.7922 

1.0056 

1.2357 

8 

8.8535 

0.7101 

1.2652 

0.5871 

23 

9.2580 

0.7927 

1.0174 

1.2306 

9 

8.8412 

0.7055 

1.2666 

Q.5457 

24 

9.2474 

0.7921 

1.0287 

1.2254 

10 

8.8343 

0.7010 

1.2679 

0.5000 

25 

-9.2360 

+0.7903 

-1.0396 

+  1.2200 

11 

-8.8326 

+0.6974 

-1.2690 

+0.4488 

26 

9.2248 

0.7871 

1.0501 

1.2144 

12 

8.8342 

0.6952 

1.2700 

0.3905 

27 

9.2146 

0.7830 

1.0()02 

1.2085 

13 

8.8366 

0.6946 

1.2708 

0.3231 

28 

9.2062 

0.7782 

1.0700 

1.20-24 

14 

8.8377 

0.6956 

1.2715 

0.2432 

29 

9.1998 

0.7735 

1.0794 

1.1961 

15 

8.8350 

0.6977 

1.2721 

0.1452 

30 

-9.1952 

+0.7694 

-1.0885 

+  1.1896 

16 

-8.8271 

+0.7004 

-1.2726 

+0.0183 

I'eb. 

31 

9.1919 

0.7663 

1.0973 

1  1828 

17 

8.8136 

0.7029 

1.2729 

9.8382 

1 

9.1889 

0.7646 

1.1057 

1.1758 

18 

'  8.7944 

0.7046 

1.2731 

+9.5250 

2 

9.1851 

0.7643 

I.I  138 

1.1685 

19 

8.7711 

0.7050 

1.2731 

-8.2788  1 

1    K 

3 

9.1797 

0.7648 

1.I2I7 

1.1610 

20 

8.7458 

0.7038 

1.2731 

9.5717  1 

1   h 
(0.0] 

4 

-9.1719 

+0.7(>58 

-1.1293 

+  1.1532 

(lii.O)  21 

-8.7212 

+0.7012 

-1.2729 

-9.8615  , 

5 

9.1617 

0.7666 

1.1366 

'  1.1451 

22 

8.7000 

0.6977 

1.2725 

0.0334 

6 

9.1492 

0.7667 

1.1436 

1.13()8 

23 

8.0817 

0.6937 

1. 2721 

0.1563 

7 

9.1354 

0.7656 

1.1504 

1.1281 

24 

8.6754 

0.6902 

1.2715 

0.2513 

8 

9.1212 

0.7631 

1.1570 

1.1192 

25 

8.6715 

0.6877 

1.2707 

0.3294 

1 

9 

-9.1081 

+0.7593 

-1.1633 

+1.1099 

26 

-8.(5706 

+0.6867 

-1.2699 

-0.3955  1 

1 

10 

9.0971 

0.7546 

1.1694 

1.1003 

27 

8.6687 

0.6875 

1.2689 

0.4526 

j 

11 

9.0891 

0.7495 

1.1753 

1.0903 

28 

8.6626 

0.6898 

1.2678 

0.5030 

1 

12 

9.0842 

0.7447 

I.I8I0 

1.0799 

29 

8.6500 

0.6!)30 

I.2(i65 

0  5480  1 

13 

9.0819 

0.7407 

1.1861 

I.0(i92 

30 

8.()284 

0.6965 

1.2652 

0.5886  1 

14 

-9.0813 

+0.7381 

-1.1916 

+  1.0i>8l 

31 

-8.5969 

+0.()996 

-1.2637 

-0.6256 

15 

-9.0807 

+0.7369 

-1.1968 

+  1.0465 

32 

-8.5558 

+0.7010 

-1.2620 

-0.6596 

' —  - 

—  - 

- 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Apr.        1 

Lo«  A. 

Lo«  2L 
+0.7016 

Log  C. 
-1.26-20 

I^S  I). 

Solar  Daj\ 
(Sid.  Hour.) 

May      17 

I^S  A. 

+8.8598 

Log  B. 

Log  C. 

Log  D. 

-8.555S 

-0.6596 

+0.7260 

-1.0015 

-J  .2374 

a 

8.5076 

0.7022 

1.2602 

0.6909 

18 

8.8713 

0.7240 

0.9897 

1.2419 

3 

8.4518 

0.7012 

1.2583 

0.7200 

19 

8.8801 

0.7232 

0.9775 

1.2463 

Ij 

4 

8.4036 

0.6990 

1.2563 

0.7471 

h      '^0 

8.8876 

0.7238 

0.9649 

J. 2505 

(13.0 

5 

8.3606 

0.6959 

1.-2541 

0.7725 

(10.0)  21 

8.8963 

0.7258 

0.9518 

1.2545 

6 

-8.3314 

+0.()928 

-1.-25I8 

-0.7964 

22 

+8.9078 

+0.7290 

-0.9381 

-1.2584 

7 

8.3170 

0.6902 

1.2493 

0.8189 

2:3 

8.9234 

0.7328 

0.9238 

1.2621 

8 

8.3153 

0.6890 

1.2467 

0.8402 

24 

8.9426 

0.7365 

0.9089 

1.2657 

9 

8.3195 

0.6893 

1.2439 

0.8()03 

25 

8.9645 

0.7395 

0.8934 

1.2691 

10 

8.3204 

0.6913 

1.2411 

0.8794 

26 

8.9876 

0.7413 

0.8772 

1.2723 

11 

-8.3107 

+0.6945 

-1.2381 

-0.8976 

27 

+9.0101 

+0.7416 

-0.8603 

-1.2754 

\2 

8.2835 

0.6985 

1.2349 

0.9149 

28 

9.0304 

0.7405 

0.8425 

1.2784 

13 

8.2338 

0.70-26 

1.2315 

0.9314 

29 

9.0474 

0.7382 

0.8238 

1.2812 

14 

8.1529 

0.7059 

1.2280 

0.9472 

30 

9.0607 

0.7354 

0.8042 

1.2839 

15 

8.0310 

0.7080 

1.2244 

0.9623 

31 

9.0702 

0.7.327 

0.7836 

1.2865 

16 

-7.8163 

+0.7086 

-1.2-206 

-0.9767 

June       1 

+9.0767 

+0.7306 

-0.7619 

-1.2889 

17 

7.5366 

0.7077 

1.2166 

0.9906 

2 

9.0815 

0.7298 

0.7388 

1.2912 

18 

-6.5J4I 

0.7056 

1.2125 

1.00.39 

3 

9.0856 

0.7304 

0.7143 

1.2934 

19 

+7.3181 

0.7030 

1.2082 

1.0166 

h       4 

9.0907 

0.7324 

0.6882 

1.2954 

HO 

7.5752 

0.7005 

1.2038 

1.0289 

(ir.o)   5 

9.0978 

0.7353 

0.6604 

1.2973 

(14.0)21 

+7.6822 

+0.6989 

-1.1992 

-1.0407 

6 

+9.1076 

+0.7385 

-0.6306 

-1.2991 

2'i 

7.7388 

0.6985 

1.1944 

1.0521 

7 

9.1199 

0.7415 

0.5984 

1.3007 

*23 

7.7868 

0.6998 

1.1894 

1.0631 

8 

9.1342 

0.7436 

0.5634 

1.3022 

24 

7.8519 

0.7026 

1.1842 

1.0736 

9 

9.1494 

0.7443 

0.5253 

1.3036 

25 

7.9420 

0.7065 

1.1789 

1.0838 

10 

9.1644 

0.7436 

0,4834 

1.3048 

26 

+8.0500 

+0.7109 

-1.1734 

-1.0936 

11 

+9.1779 

+0.7415 

-0.4369 

-1.3059 

27 

8.1629 

0.7149 

1.1677 

1.1031 

12 

9.1896 

0.7384 

0.3847 

1.3069 

28 

8.2683 

0.7181 

1.1618 

1.1123 

13 

9.1988 

0.7350 

0.3-252 

1.3078 

29 

8.3610 

0.7199 

1.1557 

1.1211 

14 

9.8058 

0.7318 

0.2561 

1.3086 

30 

8.4371 

0.7202 

1.1494 

1.1296 

15 

9.2113 

0.7295 

0.1730 

1.3092 

May 

1 

+8.4969 

+0.7191 

-1.14-28 

-1.1379 

16 

+9.2159 

+0.7285 

-0.0726 

-1.3007 

2 

8.5407 

0.7171 

1.1360 

1.1458 

17 

9.-2207 

0.7289 

9.9395 

1.3101 

3 

8.5705 

0.7147 

1.1290 

1.1535 

18 

9.2-267 

0.7306 

9.7466 

1.3104 

4 

8.5889 

0.71-26 

l.kM8 

1.1609 

h      '» 

9.2342 

0.7331 

-9.3909 

1.3106 

5 

8.5993 

0.7115 

1.1143 

1.1681 

(18.0)  20 

9  2438 

0.7357 

+8.8261 

1.3106 

b 
(15.0 

6 

+8.6057 

+0.7118 

-1.1065 

-1.1751 

21 

+9.2551 

+0.7378 

+9.5786 

-1.3105 

7 

8.6118 

0.7136 

1.0985 

1.1818 

22 

9.2675 

0.7389 

9.8395 

1.3103 

8 

8.6222 

0.7168 

1.0902 

1.1882 

23 

9.279<) 

0.7385 

0.0013 

1.3100 

9 

8.6392 

0.7208 

1.0816 

1.1945 

24 

9.2918 

0.7366 

0.1186 

1.3096 

10 

8.6639 

0.7250 

1.07-28 

1.2006 

25 

9.3022 

0.7334 

0.2108 

1.3090 

11 

+8.6945 

+0.7287 

-1.0637 

-1.2064 

26 

+9.3106 

+0.7294 

+0.2866 

-1.3083 

12 

8.7288 

0.7314 

1.0542 

1.2120 

27 

9.3170 

0.7252 

0.3512 

1.3075 

13 

8.763! 

0.73-26 

1.0444 

1.2175 

28 

9.3215 

0.7215 

0.4073 

1.3066 

14 

8.7948 

0.73-23 

1.0342 

1.2-2-27 

29 

9.3246 

0.7189 

0.4569 

1..3055 

15 

8.82-20 

0.7308 

1.0-237 

1.2-278 

30 

9.3272 

0.7177 

0.5013 

1.3043 

16 

+8.8437 

+0.7-284 

-1.01-28 

-1.23-27 

3! 

+9.3301 

+0.7180 

+0.5414 

-1.3030 



17 

+H.8598 

+0.7260 

-1.0015 

-1.2374 

32 

f9.3338 

+0.7194 

+0,5780 

-1.3016 
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FOR  WASHINGTON 

MEAN 

MIDNIGHT. 

1  Solar  Day. 
(S>i<L  Hour.) 

Log  A. 

Log  /?. 

Locr     a 

LcK  I). 

Solar  Day. 
(Sid.  Hoar.) 

Log  J. 

I.og  B. 

Log  C. 

Log/;. 

July 

1 

+9.3301 

+0.7180 

+0.5414 

-1..3030 

Aug.     16 

+9.5400 

+0.6377 

+  1.1848 

-1.0726 

2 

9.3338  ' 

0.7I!)4 

0.5780 

1.3016 

17 

9.5454 

0.6350 

1.1899 

1.0(521 

3 

9.3389 

0.7214 

0.(ill7 

1.3000 

18 

9.5503 

0.6305 

1.1948 

1.0512 

4 

9.3457 

0.723-^ 

0.64  29 

1 .2983 

h       ^'-^ 

9.5544 

0.6246 

1.1995 

1.0399 

5 

9.3538 

0.7245 

0.()718 

1.29()5 

(22.0)  20 

9.5574 

0.6179 

1.2040 

1.0282 

h 
(19.0 

6 

+9.3627 

+0.7245 

+0.6988 

-1.2946 

21 

+9.5593 

+0.6114 

+  1.2084 

-1.0160 

7 

9.3718 

0.7229 

0.7241 

1.2925 

22 

9.5601 

0.(>058 

1.2127 

1.0034 

' 

8 

9.3803 

0.7198 

0.7479 

1.2903 

23 

9.5604 

0.6019 

1.2168 

0.9902 

9 

9.3877 

0.7155 

0.7704 

1.2880 

24 

9.5(J05 

0.(5001 

1.2207 

0.9765 

10 

9.3937 

0.7106 

0.7917 

1.2855 

25 

9.5608 

0.6001 

1.2244 

0.9622 

11 

+9.3983 

+0.7057 

+0.8119 

-1.2829 

2(i 

+9.5618 

+0.6015 

+  1.2280 

-0.9473 

12 

9.4017 

0.7016 

0.8310 

1.2802 

27 

9.5637 

0.6035 

1.2315 

0.9317 

IS 

9.4044 

0.6i)t57 

0.8492 

1.2774 

28 

9,5()6() 

0.(5052 

1.2348 

0.9154 

14 

9.4070 

0.6974 

0.8(j(>5 

1.2744 

29 

9.5702 

O.()()o8 

.     1.2379 

0.8983 

15 

9.4;oi 

0.6975 

0.8831 

1.2712 

30 

9.5743 

0.6046 

1.2409 

0.8804 

16 

+9.4142 

+0.(5987 

+0.8990 

-1.2679 

31 

+9.5783 

+0.6015 

+  1.2438 

-0.8616 

17 

9.4195 

0.7003 

0.9142 

1.2644 

Sept.       1 

9.5820 

0.5966 

1.2465 

0.8418 

18 

9.4262 

0.7010 

0.1)287 

1.2(108 

2 

9.5849 

0.5904 

1.2491 

0.8209 

19 

9.4338 

0.7019 

0.9427 

1.2571 

3 

9.5869 

0.5838 

1.2515 

0.7988 

20 

9.4417 

0.7009 

0.9561 

1.2532 

4 

9.5881 

0.5777 

1.2538 

0.7754   ; 

(20.0)  21 

+9.4495 

+0.6981 

+0.9690 

-1.2491 

(2:i.O)     5 

+9.5886 

+0  5729 

+  1.2560 

-0.7505 

22 

9.4564 

0.6939 

0.9814 

1.2449 

6 

9.5888 

0.5701 

1.2581 

0.7239 

23 

9.4621 

0.6886 

0.9934 

1.2405 

7 

9.5891 

0.5696 

1.2600 

0.69.54 

24 

9.4665 

0.6828 

1.0049 

1.2360 

8 

9.5899 

0.5709 

1.2618 

0.6649 

25 

9.4694 

0.6773 

1.0160 

1.2312 

9 

9.5915 

0.5735 

1.2634 

0.6318 

26 

+9.4712 

+0.6729 

+  1.0268 

-1.22()3 

10 

+9.5940 

+0..5765 

+  1.2649 

-0.5958 

27 

9.4724 

0.6700 

1.0.371 

1.2213 

11 

9.5974 

0.5787 

1.2663 

0.5565 

1 

28 

9.4736 

0.6687 

1.0471 

1.2160 

12 

9.6013 

0.5796 

1.2676 

0.5130 

29 

9.4752 

0.6689 

1 .0567 

1.2105 

13 

9.6055 

0.5785 

1.2687 

0.4646 

30 

9.4778 

0.6701 

1.0661 

1.2048 

14 

9.6095 

0.57.54 

1.2696 

0.4098 

31 

+0.4815 

+0.6714 

+1.0751 

-1.1990 

15 

+9.6128 

+0.5706 

+  1.2705 

-0.3470 

Aug. 

1 

9.4863 

0.6723 

1.0838 

1.1930 

16 

9.6153 

0.5647 

1.2713 

0.2733 

2 

9.4919 

0.6719 

1.0922 

1.1808 

17 

9.6168 

0.5587 

1.2719 

0.1850 

3 

9.4977 

0.6699 

1.1003 

1.1803 

18 

9.6174 

0.5536 

1.2724 

0.0730 

4 

9.5034 

0.6661 

1.1082 

1.1736 

19 

9.6174 

0.5502 

1.2728 

9.9312 

h 
(«'.0 

5 

+9.5084 

+0.6609 

+  1.1 158 

-i.i(j(;7 

(0.0)  20 

+9.6171 

+0.5491 

+  1.2730 

-9.6857 

6 

9.5124 

0.G.548 

1.1232 

1.1595 

21 

9.6169 

0..5503 

1.2731 

-9.1303 

7 

9.5154 

0.6484 

1.1303 

1.1521 

22 

9.6172 

0.5532 

1.2731 

+9.3304 

1 

8 

9.5173 

0.0426 

1.1372 

1.1444 

23 

9.6183 

0.5572 

1.2730 

9.7513 

1 

I 

9 

9.5186 

0.6382 

1.1439 

1.I3(>5 

24 

9.6203 

0.5611 

1.2727 

9.9610 

10 

+9.5196 
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In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Oct.          1 

y 

0.7538 

+20'.01 

+  1.334 

O         / 

22    0 

h    m 
128.0 

79°43 

h    m 
5  18.9 

+0.9737 

+1.2742^  +8.03 

+0.9047 

2 

0.7565 

20.04 

1.336 

21  49 

1  27.3 

78  39 

514.6 

0.9736 

1.2745 

8.01 

0.9034 

3 

0.759* 

20.05 

1.336 

2144 

126.9 

77  35 

5  10.3 

0.9736 

1.2747 

7.98 

0.9019 

fc        4 

0.7620 

20.05 

1.337 

2145 

127.0 

76  31 

5    6.1 

0.9738 

1.2750 

7.95 

0.9003 

(i.e)   5 

0.7647 

20.08 

1.339 

2152 

1  27.5 

75  27 

5    1.8 

0.9747 

1.2753 

7.92 

0.8986 

6 

0.7675 

+20.13 

+1.342 

22    1 

128.1 

74  23 

4  57.5 

+0.9763 

+1.2756+7.88 

+0.8967 

7 

0.T702 

20.23 

1.349 

2210 

128.7 

73  20 

4  53.3 

0.9788 

1.2760 

7,a5 

0.8947 

8 

0.7729 

20.36 

1.358 

2215 

129.0 

72  16 

4  49.1 

0.9820 

1.2764 

7.81 

0.8926 

9 

0.7757 

20.53 

1.369 

22  15 

129.0 

71  12 

4  44.8 

0.9855 

1.2767 

7.77 

0.8903 

10 

0.7784 

20.71 

1.381 

22    8 

128.5 

70    9 

4  40.6 

0.9890 

1.2771 

7.73 

0.8879 

II 

0.78  M 

+20.89 

+1.393 

21  56 

127.7 

69    5 

4  36.3 

+0.9922 

+1.2776 

+7.68 

+0.8854 

12 

0.7839 

21.06 

1.404 

21  40 

126.7 

68    2 

4  32.1 

0.9948 

1.2780 

7.63 

0.8827 

13 

0.7866 

21.19 

1.413 

2123 

125.5 

66  58 

4  27.9 

0.9966 

1.2784 

7.58 

0.8798 

14 

0.7894 

21.28 

1.419 

21    6 

124.4 

65  55 

4  23.7 

0.9977 

1.2789 

7.53 

0.8708 

15 

0.7921 

21.34 

1.423 

20  54 

123.6 

64  52 

4  19.5 

0.9982 

1.2794 

7.48 

0.8737 

16 

0.7948 

+21.36 

+1.424 

20  48 

1  23.2 

63  49 

4  15.3 

+0.9983 

+1.2799 

+7.42 

+0.8703 

17 

0.7976 

21.36 

1.424 

20  48 

1  23.2 

62  46 

4  11.1 

0.9983 

1.2806 

7.36 

0.8668 

18 

0.8003 

21.30 

1.425 

20  54 

123.6 

6143 

4    6.9 

0.9987 

1.2810 

7.30 

0.8632 

(9.0)  20 

0.8030 

21.39 

1.426 

21    4 

1  24.3 

60  40 

4    2.7 

0.9997 

1.2816 

7.24 

0.8594 

0.8058 

21.45 

1.430 

21  15 

125.0 

59  38 

3  58.5 

1.0014 

1.2821 

7.17 

0.8554 

21 

0.8085 

+21.54 

+1.436 

2126 

125.7 

58  35 

3  54.3 

+1.0039 

+1.2827 

+7.10 

+0.8513 

22 

0.8113 

21.67 

1.445 

2132 

1  26.1 

57  33 

3  50.2 

1.0068 

1.2833 

7.03 

0.8470 

23 

0.8140 

21.83 

1.456 

2133 

126.2 

5631 

3  46.1 

1.0101 

1.28.39 

6.96 

0.8425 

24 

0.8167 

22.01 

1.468 

2128 

125.9 

55  29 

3  41.9 

1.0133 

1.2845 

6.88 

0.8378 

25 

0.8195 

22.18 

1.479 

21  17 

125.1 

54  27 

3  37.8 

1.0162 

1.2851 

6.81 

0.8329 

26 

0.8222 

+22.34 

+1.489 

21    3 

124.2 

53  25 

3  33.7 

+1.0185 

+1.2857 

+6.73 

+0.8278 

27 

0.8249 

22.46 

1.498 

20  48 

123.2 

52  23 

3  29.5 

1.0202 

1.2863 

6.65 

0.8226 

28 

0.8277 

22.55 

1.504 

20  34 

122.3 

5122 

3  25.5 

1.0213 

1.2870 

0.57 

0.8172 

29 

0.8304 

22.61 

1.508 

20  25 

121.7 

50  21 

3  21.4 

1.0220 

1.2876 

6.48 

0.8115 

30 

0.8332 

22.65 

1.510 

20  21 

121.4 

49  20 

3  17.3 

1.0225 

1.2883 

6.39 

0.8056 

31 

0.8359 

f22.68 

+1.513 

20  22 

121.5 

48  19 

3  13.3 

+1.0233 

+1.2889 

+6.30 

+0.7995 

Nov.        1 

0.8386 

22.73 

1.516 

20  29 

121.9 

47  18 

3    9.2 

1.0245 

1.2896 

6.21 

0.7932 

2 

0.8414 

22.81 

1.521 

20  38 

1  22.5 

46  17 

3    5.1 

1.0264 

1.2902 

6.12 

0.7866 

(3.l»    4 

0.8441 

22.92 

1.528 

20  48 

1  23.2 

45  17 

3    1.1 

1.0290 

1.2909 

6.02 

0.7799 

0.8469 

23.08 

1.538 

20  56 

123.7 

44  16 

2  57.1 

1.0323 

1.2915 

5.93 

0.7728 

5 

0.8496 

+23.27 

+1.551 

20  59 

123.9 

43  16 

2  53.1 

+1.0360 

+1.2922 

+5.83 

+0.7655 

6 

0.8523 

23.48 

1.566 

20  56 

123.7 

42  16 

2  49.1 

1.0398 

1.2929 

6.73 

0.7580 

7 

0.8551 

26.70 

1.581 

20  48 

1  23.2 

41  16 

2  45.1 

1.0435 

1.2935 

6.03 

0.7501 

8 

0.8578 

23.91 

1.594 

20  35 

122.3 

40  16 

241.1 

1.0467 

1.2942 

5.52 

0.7421 

9 

0.8605 

24.09 

1.606 

20  21 

121.4 

39  16 

2  37.1 

1.0492 

1.2948 

5.42 

0.7337 

to 

0.8638 

+24.23 

+  I.6I6 

20    6 

120.4 

38  17 

2  33.1 

+1.0511 

+1.2055 

+5.31 

+0.7249 

II 

0.8660 

24.33 

1.623 

19  54 

1  19.6 

37  18 

2  29.2 

1.0524 

1.2961 

5.20 

0.7159 

12 

0.8688 

24.40 

1.627 

19  40 

1  19.1 

36  18 

2  25.2 

1.0532 

1.2967 

5.09 

0.7066 

13 

0.8715 

24.45 

1.630 

19  43 

1  18.9 

35  19 

2  21.3 

1.0539 

1.2973 

4.98 

0.6968 

14 

0.8742 

24.49 

1.633 

19  46 

1  19.1 

34  20 

2  17.3 

1.0548 

1.2980 

4.86 

0.6867 

15 

0.8770 

+24.55 

+1.637 

19  54 

1  19.6 

33  22 

2  13.4 

+1.0561 

+1.2^)86 

+4.75 

+0.6763 

16 

0.8797 

+24.63 

+  1.642 

20    3 

120.2 

32  23 

2   9.5 

+  1.0580 

+  1.2992 

+4.63 

+0.6654 
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FOE  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

f 

G 

H 

I^g^. 

LoKft. 

i 

I^i 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Nov.      16 

y 

0.8797 

+24'!63 

8 

+1.642 

o        / 

20    3 

h     m 
1  20.2 

32  23 

h    m 
2    9.5 

+1.0580 

+1.2992 

It 
+4.63 

+0.6654 

17 

0.8824 

24.75 

1.650 

20  12 

120.8 

3125 

2    5.7 

1.0605 

1.2998 

4.50 

0.6641 

18 

0.8852 

24.91 

1.661 

20  18 

1  21.2 

30  26 

2    1.7 

1.0636 

1.3004 

4.39 

0.G425 

h      ^9 

(4.l»  20 

0.8879 

25.10 

1.674 

20  19 

121.3 

29  28 

1  57.9 

1.0670 

1.3009 

4.27 

0.6302 

0.8907 

25.31 

1.688 

20  15 

121.0 

28  30 

154.0 

1.0704 

1.3015 

4.15 

0.6175 

21 

0.8934 

+25.53 

+1.702 

20    5 

120.3 

27  32 

150.1 

+  1.0737 

+1.3020 

+4.02 

+0.6043 

22 

0.8961 

25.73 

1.715 

19  52 

1  19.5 

26  34 

1  46.3 

1.0765 

1.3026 

3.90 

0.5905 

23 

0.8989 

25.90 

1.727 

19  37 

1  18.5 

25  36 

1  42.4 

1.0787 

1.3031 

3.77 

0.5762 

24 

0.9016 

26.04 

1.736 

19  23 

1  17.5 

24  39 

1  38.6 

1.0804 

1.3036 

3.64 

0.5611 

25 

0.9043 

26.15 

1.743 

19  11 

1  16.7 

23  41 

1  34.7 

1.0816 

13041 

3.51 

0.5455 

26 

0.9071 

+26.23 

+1.748 

19    3 

1  16.2 

22  44 

130.9 

+1.0826 

+1.3046 

+3.38 

+0.5390 

27 

0.9098 

26.30 

1.753 

19    0 

1  16.0 

2147 

127.1 

1.0837 

1.3050 

3.25 

0.5118 

28 

0.9126 

26.38 

1.758 

19    2 

1  16.1 

20  49 

1  23.3 

1.0851 

1.3055 

3.12 

0.4938 

29 

0.9153 

26.48 

1.765 

19   7 

1  16.5 

19  52 

1  19.5 

1.0870 

1.3059 

2.98 

0.4748 

30 

0.9180 

26.62 

1.775 

19  13 

116.9 

1855 

1  15.7 

1.0895 

1.3063 

2.85 

0.4547 

Dec.        1 

0.9208 

+26.80 

+1.787 

19  18 

1  17.2 

17  59 

1  11.9 

+1.0926 

+1.3067 

+2.71 

+0.4335 

2 

0.92.35 

27.02 

1.800 

19  19 

I  17.3 

17    2 

1    8.1 

1.0961 

1.3071 

2.58 

0.4111 

3 

0.9262 

27.26 

1.816 

19  15 

1  17.0 

16    5 

1    4.3 

1.0999 

1.3075 

2.44 

0.3874 

h       4 
(5.0)    5 

0.9290 

27.52 

1.833 

19    7 

I  16.5 

15    8 

1    0.5 

1.10.37 

1.3078 

2.30 

0.3621 

0.9317 

27.76 

1.850 

18  54 

1  15.6 

14  12 

0  56.8 

1.1070 

1.3081 

2.16 

0.3351  , 

6 

0.9345 

+27.99 

+1.865 

18  38 

1  14.5 

13  15 

0  53.0 

+  1.1097 

+1.3084 

+2.02 

+0.3062  , 

7 

0.9372 

28.18 

1.878 

1822 

1  13.5 

12  19 

0  49.3 

1.1119 

1.3087 

1.88 

0.2749 

8 

0.9399 

28.33 

1.888 

18    7 

1  12.5 

11  22 

0  45.5 

1.1135 

1.3090 

1.74 

0.2412 

9 

0.9427 

28.43 

1.895 

17  55 

1  11.7 

10  26 

0  41.7 

1.1147 

1.3093 

1.60 

0.2045 

10 

0.9454 

28.52 

1.900 

17  47 

1  11.1 

9  30 

0  38.0 

1.1157 

1.3095 

1.46 

0.1642 

U 

0.9482 

+28.59 

+1.905 

17  44 

1  10.9 

8  33 

0  34.2 

+1.1166 

+1.3097 

+1.32 

+0.1196 

12 

0.9509 

28.67 

1.910 

17  46 

1  11.1 

7  37 

0  30.5 

1.1179 

1.3099 

1.18 

0.06^ 

13 

0.9536 

28.77 

1.916 

17  49 

1  11.3 

641 

0  26.7 

1.1196 

1.3100 

1.03 

0.0132 

14 

0.9564 

28.90 

1.927 

17  54 

111.6 

5  45 

0  23.0 

1.1218 

1.3102 

0.89 

9.9480 

15 

0.9591 

29.08 

1.939 

17  56 

1  11.7 

4  49 

0  19.3 

1.1244 

1.3102 

0.74 

9.8711 

16 

0.9618 

+29.29 

+1.952 

17  55 

1  11.7 

3  53 

0  15.5 

+1.1275 

+1.3104 

+0.60 

+9.7773 

17 

0.9646 

29.52 

1.967 

17  50 

1  11.3 

2  57 

0  11.8 

1.1307 

1.3105 

0.46 

9.6590 

18 

0.9673 

29.75 

1.983 

17  39 

1  10.6 

2    1 

0    8.1 

1.1337 

1.3105 

0.31 

9.4928 

(6.«)  20 

0.9701 

29.98 

1.999 

17  25 

1    9.7 

1    5 

0    4.3 

1.1364 

1.3106 

0.17 

9.2201 

0.9728 

30.18 

2.012 

17    9 

1    8.6 

0    8 

0    0.5 

1.1387 

1.3106 

+0.02 

+8.0034 

21 

0.9755 

+30.35 

+2.023 

16  52 

1    7.5 

359  12 

23  56.8 

+1.1405 

+1.3106 

-0.12 

-9.0899 

22 

0.9783 

30.48 

2.032 

16  36 

1    6.4 

358  16 

23  53.1 

1.1418 

1.3105 

0.27 

9.4281 

23 

0.9810 

30.59 

2.039 

16  24 

1    5.6 

357  20 

23  49.3 

1.1428 

1.3105 

0.41 

9.6150 

24 

0.9837 

30.67 

2.045 

16  16 

1    5.1 

356  24 

23  45.6 

1.1437 

1.3104 

0.56 

9.7459 

25 

0.9865 

30.76 

2.051 

16  13 

1    4.9 

355  28 

23  41.9 

1.1448 

1.3103 

0.70 

9.8457 

26 

0.9892 

+30.87 

+2.058 

16  12 

1    4.8 

354  32 

23  38.1 

+1.1463 

+1.3102 

-0.85 

-9.9269 

27 

0.9920 

31.00 

2.067 

16  14 

I    4.9 

353  36 

23  34.4 

1.1482 

1.3101 

0.99 

9.9952 

28 

0.9947 

31.18 

2.078 

16  15 

1    5.0 

352  39 

23  30.6 

1.1507 

1.3099 

1.13 

0.0539 

29 

0.9974 

31.39 

2.092 

16  14 

1    4.9 

351  43 

23  26.9 

1.1536 

1..3098 

1.28 

0.1059 

30 

1.0002 

31.63 

2.109 

•  16    9 

1    4.6 

350  47 

23  23.1 

1.1568 

1.3096 

1.42 

0.1520 

31 

1.0029 

+31.89 

+2.126 

16    0 

1    4.0 

349  50 

23  19.3 

+1.1600 

+1.3093 

-1.56 

-0.1934 

32 

1.0056 

+32.15 

+2.143 

15  47 

1    3.1 

348  54 

23  15.6 

+1.1630 

+1.3091 

-1.70 

-0.2312 
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MEAN  PLACES  FOR  1888.0.     (January  0*.196,  Washington.) 

Name  of  star. 

Magni- 
tudeT 

Right  Asoension. 

A  711111111 

Variation. 

DeoliJiation. 

Ajmnal 
Yaiiation. 

a  AudromedsB 

2.0 

h     m       8 

0    2  35.934 

+  3.0911 

+ 

28  28  19.31 

1 
+    19.885  ' 

•    P  Gassiopeee 

2.0 

0     3  12.248 

3.1733 

+ 

58  31  54.11 

19.852 

•  22  Andromedse 

5.3 

0     4  30.075 

3.I0I8 

+ 

45  26  55.62 

20.036 

4  Draconis  (H.)  .      S.  P. 

4.7 

0    6  57.018 

2.8877 

+  101  45  40.98 

20.023 

r  Pegasi  (Algenib) 

2.7 

0     7  28.120 

3.0835 

+ 

14  33  39.00 

20.024 

•    ff  Andromedee 

4.3 

0  12  28.674 

+  3.1227 

4- 

36    9  50.98 

+    19.985  ! 

,♦     t  Ceti 

3.3 

0  13  43.122 

3.0529 

9  26  42.42 

19.959 

•    6  Ursse  Minoris   .      S.  P. 

6.0 

0  14  20.008 

O.UIO 

+ 

91  40  44.69 

19.941 

*  44  Piscium    . 

6.0 

0  19  39.663 

3.0729 

+ 

1   19    9.72 

19.955 

p  Hydri       . 

3.0 

0  19  51.082 

3.2332 

77  53    6.37 

20.285  ! 

12  Ceti 

6.0 

0  24  19.366 

+  3.0610 



4  34  34.34 

+    19.939 

K  Draconis  .         .      S.  P. 

3.3 

0  28  42.041 

2.5926 

+  109  35  39.78 

19.691 

•    It  Andromedse 

4.0 

0  30  53.955 

3.1903 

+ 

33    6    9.40 

19.875 

a  CassiopesB  (var.) 

2.5 

0  34    9.303 

3.3729 

+ 

55  55  22.45 

19.790 

p  Ceti 

2.0 

0  37  58.063 

3.0143 

— 

18  36     5.72 

19.803 

21  Cassiopese 

6.0 

0  38  15.507 

+  3.8552 

+ 

74  22  32.56 

+    19.754 

•    0  Cassiopeee 

5.0 

0  38  29.106 

3.3186 

+ 

47  40  16.24 

19.756  ! 

•    d  Piscium    . 

4.3 

0  42  52.274 

3.1069 

+ 

6  5'8  31.17 

19.650  j 

32^  Camelop.  (H.)  .      S.  P. 

4.7 

0  48  18.675 

0.3897 

+ 

95  58  42.05 

19.597  ' 

•    y  Cassiopese 

2.0 

0  49  57.123 

3.5780 

+ 

60    6  35.83 

19.566 

•    /x  AndromedsB 

4.0 

0  50  32.233 

+  3.3106 

+ 

37  53  30.25 

+    19.619 

•  43  Cephei  (H.)      . 

4.3 

0  53  33.741 

7.2152 

+ 

85  39  21.01 

19.507  1 

e  Piscium    . 

4.0 

0  57     7.821 

3.1089 

+ 

7  17  12.97 

19.456 

p  Andromedse 

2.3 

1     3  27.737 

3.3438 

+ 

35     1  35.39 

t9.167  ' 

•    «  Tucanae    . 

5.0 

1   11  58.300 

2.0557 

— 

69  28  15.49 

19.170  1 

•   /  Piscium    . 

5.0 

1   12     1.282 

+  3.0898 

+ 

3     1  27.67 

+    19.037 

a  Ursae  Minoris  {Polaris) 

2.0 

1   17  44.827 

22.9800 

+ 

88  42  40.60 

18.910 

(?'Ceti 

3.0 

1   18  25.495 

2.9970 

— 

8  45  41.49 

18.671 

38  Cassiopeae 

6.3 

1  22  54.174 

4.3757 

+ 

69  41   15.92 

18.680  ! 

♦    «  Octantis   .         .      S.  P. 

5.0 

1  22  58.154 

8.6470 

94  47  19.88 

18.785  ; 

rj  Piscium    . 

3.7 

1  25  29.419 

+  3.2023 

+ 

14  46     5.46 

+    18.667  ' 

•    o  Andromedse 

4.0 

1  30  13.517 

3.5038 

+ 

40  50  42.28 

18.150 

•    TT  Piscium    . 

5.7 

1  31     9.663 

3.  (703 

+ 

11  34     6.32 

18.530 

a  Eridani  (Achemar)  . 

1.0 

1  33  32.230 

2.2326 

— 

57  48  21.53 

18.359 

•     V  Piscium    . 

4.7 

1  35  36.174 

3.1174 

+ 

4  55  13.95 

18.333 

o  Piscium    . 

4.3 

1  39  28.771 

+  3.1621 

+ 

8  35  36.84 

+    18.220  1 

•     C  Ceti 

3.0 

1  45  55.924 

2.9617 

— 

10  53  22.61 

17.827 

P  Arietis     . 

3.0 

1  48  27.182 

3.3033 

+ 

20  ]5  36.64 

17.732 

50  CassiopesB 

4.0 

1  53  52.821 

5.0085 

+ 

71  52  43.61 

17.651 

•    y  Andromedse 

2.3 

1  57     1.527 

3.6598 

+ 

41  47  30.52 

17.447 

a  Arietis      . 

2.0 

2     0  51.605 

4-  3.3707 

+ 

22  55  56.69 

+    17.177 

a  Draconis  .         .      S.  P. 

3.3 

2     1  21.483 

1.6237 

+  115     5  19.69 

17.301 

•    p  Trianguli 

3.0 

2     2  52.821 

3.5539 

+ 

34  27  25.44 

17.209 

e'Ceti 

4.3 

2     7     3.839 

4-  3.1739 

+ 

8  19  15.20 

17.034 

•    4  Ursae  Minoris    .      S.  P. 

5.0 

2     9  17.670 

—  0.3250 

+  101  55  34.14 

16.908 

•    Y  Trianguli 

4.3 

2  10  39.405 

+  3.5504 

+ 

33  19  43.51 

+    16.850 

•  67  Ceti 

6.0 

2  11  23.791 

2.9894 

— 

6  56  19.67 

16.736 

c  Cassiopese 

4.0 

2  19  50.427 

4.8603 

+ 

66  53  53.33 

16.439 

•    d  Hydri       . 

4.0 

2  19  45.506 

1.0542 

69  10    8.85 

16.450 

?Ceti 

4.0 

2  22  12.271 

+  3.1836 

f 

7  57  27.14 

+    16.300 

*  Apparent  right  ascensions  of  stars  mai'ked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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FIXED   STARS,   1888. 


MF.AN  PLACES  FOR  1888.0.    (January  0*.196,  Washington.) 

Name  of  Star. 

Magni. 
tade. 

Right  Ascension. 

Annual 
VariaUon. 

Deolinatlon. 

Annual 
VazteUon. 

5  UrsaB  Minoris   .      S.  P. 

4.7 

h      m        8 

2  27  46.180 

—  0.1919 

+  103'*48'22.'l3 

+  i6.'bn 

•    a  Ceti 

4.0 

2  33  44.523 

+  3.0728 

-     0    9  19.10 

16.702 

•    fi  Hydri 

6.0 

2  34     3.414 

—   1.4391 

-  79  35  51.60 

15.680 

•    0  Persei       . 

4.0 

2  36  33.129 

+  4.0690 

+  48  45  14.51 

15.464 

r  Ceti 

3.3 

2  37  29.820 

3.1031 

+     2  45  47.88 

15.344 

•    <f  Arietis     . 

5.7 

2  45  18.552 

+  3.3043 

+   14  37  11.76 

+    15.013 

P  UrsfiB  Minoris   .      S.  P. 

2.0 

2  51     2.289 

—  0.2325 

+  105  23  12.51 

14.719 

•  47  Cephei  (H.)      . 

6.0 

2  51  13.390 

+  7.5152 

+  78  58  28.79 

14.706 

•     e  Arietis      . 

4.3 

2  52  48.486 

3.4208 

+  20  53  30.70 

14.611 

a  Ceti 

2.3 

2  56  25.478 

3.1302 

+     3  38  59.23 

14.314 

•    p  Persei  {Algol)  {yar.) 

2.7 

3    0  52.928 

+  3.8831 

+  40  31  24.07 

+    14.127 

48  Cephei  (H.)      . 

6.3 

3     6    7.888 

7.40  J  8 

+  77  19  18.51 

13.743 

C  Arietis 

4.7 

3     8  27.836 

3.4391 

+  20  37  43.48 

13.562 

a  Persei 

2.0 

3  16  19.746 

4.2568 

+  49  27  42.14 

13.100 

•    p  Octantis   .         .      S.  P. 

6.0 

3  17  34.930 

+  13.9580 

-  95  54  38.90 

13.006 

•     t  Hydri       . 

5.0 

3  18  45.867 

—  J.601I 

-  77  47  49.46 

+    13.027 

^Ursse  Minoris    .      S.  P. 

3.0 

3  20  54.679 

—  0.1347 

+  107  46    2.92 

12.811 

•    /Tauri 

4.0 

3  24  41.355 

+  3.3048 

+   12  33    8.09 

12.570 

e  Eridani    . 

3.0 

3  27  39.213 

2.8236 

-     9  60  16.79 

12.399 

d  Persei       . 

3.3 

3  34  57.151 

4.2494 

+  47  25  42.55 

11.818 

•    Y  Camelopardalis  (H,). 

4.3 

3  38  32.646 

+  6.2361 

+  70  59    8.92 

+     ll;556 

71  Tauri 

3.0 

3  40  49.596 

3.5556 

+  23  45  28.91 

11.387 

C  Persei 

3.0 

3  47     5.534 

+  3.7599 

+  31  33    0.39 

10.957 

C  Ursffi  Minoris   .      S.  P. 

4.3 

3  48     4.446 

—  2.2543 

+  101  51  40.93 

10.917 

•    r  Hydri       . 

3.3 

3  48  58.749 

—  0.9983 

-  74  34  55.20 

10.979 

•     e  Persei 

3.3 

3  50  20.274 

+  4.0094 

+  39  41     7.10 

+    10.730 

Y  Eridani    . 

3.0 

3  52  48.273 

2.7985 

-   13  49  39.84 

10.451 

•   A»  Tauri 

4.7 

3  58     4.457 

3.5397 

+  21  46  29.66 

10.090 

•    c  Persei 

4.0 

4     0  31.896 

4.3366 

+  47  24  44.87 

9.950 

Groombr.  2320  .      S.  P. 

6.3 

4     6     0.904 

0.1392 

+  111  53  40.87 

9.499 

•    0*  Eridani    . 

4.3 

4     6  23.897 

+  2.9264 

-     7    7  49.24 

+     9.023 

Y  Tauri 

4.0 

4  13  25.191 

+  3.4088 

+   15  21  23.16 

8.965 

•    ri  Urs8B  Minoris   .      S.  P. 

5.0 

4  20  47.104 

—  1.8180 

+  103  59  12.71 

8.159 

e  Tauri 

3.7 

4  22     4.593 

+  3.4973 

+   18  55  52.29 

8.265 

71  Draconis  .         .      S.  P. 

2.7 

4  22  28.642 

0.8061 

+  118  13  55.88 

8.224 

•   m  Persei 

6.0 

4  25  32.128 

+  4.2097 

+  42  49  24.80 

+     8.016 

•    d  Mensse      . 

6.0 

4  25  34.379 

—  4.2278 

-  80  28  33  34 

8.036 

A  Draconis  .         .      S.  P. 

5.0 

4  28  12.446 

—  0.1355 

+  110  59  23.07 

7.798 

a  Tauri  (Aldebaran)    . 

1.0 

4  29  29.639 

+  3.4372 

+   16  16  59.98 

7.583 

•    T  Tauri 

4.3 

4  35  31.367 

3.5952 

+  22  44  28.09 

7.193 

a  Camelopardalis 

4.7 

4  42  54.966 

+  5.9240 

+  66    9    3.44 

+     6.617 

•     ♦  Tauri 

5.3 

4  44  49.334 

3.5052 

+   18  38  53.93 

6.414 

t  Aurigffi    . 

3.0 

4  49  42.014 

3.9004 

+  32  59  16.18 

6.034 

•    C  Aurigffi    . 

4.0 

4  54  38.973 

+  4.1848 

+  40  54  40.80 

5.635  , 

£  Urs8B  Minoris   .      S.  P. 

4.3 

4  57  28.276 

—  6.3360 

+  97  46  47.04 

5.406 

11   Ononis     . 

5.0 

4  58  10.130 

+  3.4243 

+    15  14  50.08 

+     5.306 

•    P  Eridani    . 

3.0 

5    2  20.617 

2.9483 

-     5  13  54.91 

4.933 

a  AurigSB  {Capella) 

1.0 

5     8  24.941 

4.4245 

+  45  52  58.62 

4.041 

p  Orionis  {Rigel) 

1.0 

5     9     9.315 

2.8812 

-     8  19  54.33 

4.406 

•    T  Orionis     . 

4.0 

5  12  10.081 

4-  2.0123 

-     6  57  58.71 

+     4.144 

*  Apparent  right  amsenfiions  of  ntars  marked  with  an  aat^riak  are  given  after  Ihoae  of  atandard  atara. 
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MFiAN  PLACES  FOR  1888.0.     (January  0*.196,  Waahington.) 

Name  of  star. 

liagni- 
tade. 

Sight  Asoension. 

Variation. 

Declination. 

Ajuinal 
Variation. 

P  Tauri 

2.0 

h      m        8 

5  19  12.717 

+  .3.7891 

+  28°  30  42.75 

+  3."370 

Groombridge  966 

6.3 

5  24  45.555 

7.9996 

+  74  58     3.56 

3.091 

•    X  Aurigae    . 

5.0 

5  25  26.368 

3.9048 

+  32     6  30.66 

3.033 

•        Groombridge  944 

6.3 

5  26  11.052 

18.6430 

+  85    8  16.67 

2.961 

d  Ononis  (var,)  . 

2.5 

5  26   17.083 

3.0633 

-     0  22  58.19 

2.935 

a  Leporis    . 

3.0 

5  27  47.428 

+  2.6447 

-   17  54  11.23 

+  2.809 

c  Ononis     . 

2.0 

5  30  31.809 

3.0423 

-     1   16  27.13 

2.572 

a  Columbffi 

2.0 

5  35  35.667 

+  2.1727 

-  34     8    3.83 

2.087 

a>  Draconis  . 

S. 

P.    5.0 

5  37  36.510 

—  0.3540 

+  111  11  25.44 

1.632 

•     K  Orionis     . 

2.7 

5  42  26.651 

+  2.8447 

-     9  42  36.53 

.1.538 

•     V  Aurigse    . 

4.0 

5  43  43.610 

+  4.1540 

+  39    6  52.57 

+  1.459 

<l»^  Draconis  . 

S. 

P.    4.3 

5  43  55.836 

—   1.0794 

+  107  47  47.44 

1.678 

•    li  Doradus  . 

4.3 

5  44  34.544 

+  0.1048 

-  65  46  38.87 

1.329 

a  Orionis  {var,)  . 

1.2 

5  49     6.491 

3.2469 

+     7  23    7.22 

0.960 

•    /S  AurigfiB    . 

2.0 

5  51   18.808 

4.4015 

+  44  56     5.49 

0.750 

•    0  Aurigse    . 

3.0 

5  52     5.071 

+  4.0918 

+  37  12  13.45 

+  0.604 

V  Orionis     . 

4.7 

6     1   10.689 

3.4273 

+   14  46  51.42 

—  0.133 

1     22  Canielopardalis  (H.) 

4.7 

6     6  29.968 

6.6175 

+  69  21  26.97 

0.687 

•^  Tj  Geminorum 

3.3 

6     8     7.054 

+  3.6227 

+  22  32  18.21 

0.725 

d  UrssB  Minoris   . 

S. 

P.    4.3 

6     8  26.569 

—  19.4620 

f-  93  23  19.76 

0.790 

fjL  Geminorum 

3.0 

6  16  11.111 

+  3.6315 

+  22  34  12.39 

—   1.537 

1*    v^'*  AurigflB    . 

5.3 

6  16  16.364 

4.6267 

+  49  20  37.98 

1.434 

i       a  Argus  (Canoptis) 

1.0 

6  21  28.026 

1.3304 

-  52  38     4.94 

1.867 

j  •     V  Geminorum 

4.7 

6  22  18.764 

+  3.5631 

+  20  16  55.59 

1.971 

*    /  Draconis      .     . 

S. 

P.    4.0 

6  23     4.495 

—   1.0791 

+  107  18  57.81 

1.640 

y  Geminorum 

2.3 

6  31   14.507 

+  3.4674 

+   16  29  38.47 

—  2.773 

•     £  Geminorum 

3.3 

6  37     2.460 

3.6936 

+  25  14  28.07 

3.239  ; 

*    <f^  Aurigse    . 

5.7 

6  38  39.918 

4.3201 

+  43  41   16.19 

3.220  j 

t    a  Canis  Majoris(iSt 

riti 

8)         1.0 

6  40  12.771 

2.6437 

-  16  33  47.30 

4.708 

•    0  Geminorum 

.        3.3 

6  45  24.450 

3.9606 

+  34     5  43.52 

3.979 

:      51  Cephei  (H.)      . 

5.3 

6  47  45.601 

+29.9400 

+  87  13  12.84 

—  4.241 

•     C  MenssB 

5.8 

6  49  21.363 

—  4.8997 

-  80  41  41.04 

4.204 

50  Draconis 

S. 

P.    6.0 

6  49  58.876 

-    1.9072 

+  104  41  54.73 

4.414 

e  Can  is  Major  is  . 

1.7 

6  54  13.473 

+  2.3577 

-  28  49   13.12 

4.713  1 

•    C  Geminorum  {var. 

) 

4.0 

6  57  27.998 

3.5627 

+  20  44     1.21 

4.994 

d  Can  is  Major  is  . 

2.0 

7     3  50.239 

+  2.4385 

-  26  12  57.07 

—  5.504 

•  63  AurigfiB    .    •    . 

5.0 

7     3  57.094 

4.1368 

+  39  30     8.65 

5.504 

•  25  Camelopardaiis 

4.7 

7     7  28.728 

+  12.9660 

+  82  37  28.18 

5.851 

•    T^Volantis  {var.) 

4.7 

7     9  41.575 

—  0.4932 

-  70  19     1.86 

6.008  i 

d  Draconis  . 

s 

P.    3.0 

7   12  31.680 

+  0.0299 

+  112  32    7.71 

6.326 

d  Geminorum 

3.3 

7  13  26.044 

+  3.5880 

+  22  11   15.70 

—  6.332 

T  Draconis  . 

s 

P.    4.7 

7  17  42.254 

—   1.1162 

+  106  51     9.70 

6.778 

Piazzi  vii.  67     . 

6.0 

7   19   13.391 

+  6.2999 

+  68  41  35.01 

6.832 

•    1^  Canis  Minoris  . 

3.0 

7  21     4.634 

3.2599 

+     8  30  51.05 

6.984 

a*  Greminorum  ( Castor 

)        ^•'7 

7  27  27.255 

3.8386 

+  32     8     0.25 

7.545 

f    a  Canis  Min.  (Procyon 

)     1.0 

7  33  26.335 

+  3.1435 

+     5  30  40.74 

—  8.988 

X  Ursse  Minoris   . 

s. 

P.    6.3 

7  35  44.175 

—64.4760 

+  91     2  15.56 

8.145 

fi  Geminorum  (Pollux 

)        1.3 

7  38  27.738 

+  3.6795 

+  28  17  45.28 

8.409 

•  26  Lyncis 

.        6.0 

7  46  33.322 

4.3888 

+  47  51   14.02 

9.012 

^  Geminorum 

.        5.0 

7  46  38.564 

+  3.6801 

+  27     3  17.85 

-  9.022 

*  Apparent  right  aacensions  of  utan  marked  with  an  aaterinlv  are  given  after  tboso  of  standtinl  stars. 

t  Periodic  corrections  given  in  the  Appendix  l^re  still  to  l|o  applied  to  the  positions  of  Siriciq  and  Procyon, 
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FIXED  STARS,   1888. 


MEAN  PLACES  FOR  1888.0.     (January  0«.196,  Waflhington.) 

Nome  of  star. 

tade. 

Annual 
Variation. 

Annnal 
Yariaikw. 

1 

•        Groombridge  1374     . 

5.7 

h      m       s 

7  46  46.422 

+ 

7.2888 

-f  74  12  55.87 

—     9r05l 

e  Draconis .         .      S.  P. 

3.7 

7  48  32.813 

0.1786 

+  110     ]     2.34 

9.174 

•    w^Cancri 

6.0 

7  54     9.275 

+ 

3.6375 

+  25  41  55.70 

9.573 

3  Ursffi  Majoris  (H.)    . 

5.7 

8     1  39.733 

6.0507 

+  68  48    8.89 

10.150 

15  Argus  (p) 

3.0 

8     2  46.461 

2.5544 

-  23  58  54.93 

10.190 

•    C'Cancri      . 

4.7 

8     5  47.305 

+ 

3.4466 

+   17  59     3.34 

—    10.597 

•    fi  Cancri      . 

3.7 

8  10  26.463 

+ 

3.2589 

+     9  31  47.78 

10.851   - 

«  Cephei  (pr.)     .      S.  P 

4.3 

8  12  38.803 

1.9208 

4-102  37  34.40 

10.996 

•  30  Monocerotis 

3.7 

8  20     3.824 

+ 

3.0002 

-     3  32  29.72 

11.501 

•    ^  ChamaBleontis  . 

4.7 

8  23  59.038 

1.7080 

-  77    7  22.01 

11.764 

Ti  Cancri 

5.7 

8  26  13.937 

+ 

3.4785 

+  20  49  15.47 

—   11.998 

Groombr.  3241  .      S.  P. 

6.3 

8  30  29.100 

0.2189 

4-107  50  52.10 

12.221 

•    ff  Hydrae     . 

5.0 

8  32  54.296 

+ 

3.1462 

4-     3  44    2.47 

12.429 

•    Y  Cancri 

4.3 

8  36  48.270 

3.4808 

4-  21  52  14.13 

12.719 

c  Hydrae      . 

3.3 

8  40  50.705 

3.1819 

4-     6  49  44.88 

13.000 

•    <y*  Cancri  (mean)  . 

5.7 

8  47  24.633 

+ 

3.6738 

4-  3J     0  10.51 

—    13.402 

t    Ursse  Majoris    . 

3.0 

8  51  32.200 

+ 

4.1340 

4-  48  28  50.56 

13.896 

12  Year  Cat.  1879    S.  P. 

6.0 

8  52  38.746 

2.5446 

4-  99  52    5.52 

13.687 

<y*  UrsBB  Majoris    . 

5.0 

9     0  31.802 

+ 

5.3567 

4-  67  35  18.31 

14.268 

«  Cancri 

5.0 

9     1  40.878 

3.2560 

4-   11     7     6.46 

14.286 

•    e  Hydrae      . 

4.0 

9     8  32.257 

+ 

3.1265 

4-     2  47  10.44 

—    15.014 

•    p  Argus       . 

1.5 

9  11  58.057 

0.6782 

-  69  15  21.22 

14.804 

t  Argus 

2.0 

9  14     5.372 

1.6012 

-  58  48  18.60 

14.995 

•    a  Lyncis      . 

3.3 

9  14  13.810 

3.6695 

4-  34  51  55.52 

15.021 

a  Cephei      .         .       S.  P. 

2.7 

9  15  54.383 

1.4366 

4-117  53  19.89 

15.171 

1   Draconis  (H.)  . 

4.3 

9  21     3.761 

+ 

9.0105 

4-  81  49  12.83 

—    15.439 

a  Hydrae     . 

2.0 

9  22     5.026 

2.9491 

-     8  10  24.90 

15.448 

d  Ursae  Majoris    . 

4.7 

9  24  33.920 

6.4032 

4-  70  19  18.44 

15.555 

0  Ursae  Majoris    . 

3.0 

9  25  21.715 

4.0419 

4-  52  11  13.76 

16.214 

fi  Cephei  (pr.)     .      S.  P. 

3.0 

9  27  12.716 

0.7946 

4-109  55  51.43 

16.755 

•  10  Leon  is  Minor  is 

4.7 

9  27  21.683 

+ 

3.6945 

4-  36  53  39.60 

—   16.778 

•     o  Leonis     . 

3.7 

9  35  10.368 

+ 

3.2070 

4-   10  24    5.04 

16.218 

•    C  Chamaeleontis  . 

5.0 

9  37    9.497 

1.5582 

^  80  26  16.40 

16.289 

e  Leonis 

3.0 

9  39  29.601 

+ 

3.4153 

4-  24  17  22.15 

16.422 

11  Cephei     .         .      S.  P. 

5.0 

9  40  16.830 

0.9018 

4-109  12  15.03 

16.538 

/JL  Leonis     . 

4.0 

9  46  23.596 

+ 

3.4223 

4-  26  32    2.52 

—    16.793  : 

•  19  Leonis  Minoris 

5.3 

9  50  49.413 

3.6958 

4-  41  35. 18.78 

I6.9S7 

79  Draconis  .         .      S.  P. 

6.3 

9  51  28.178 

0.7298 

4-106  49  38.97 

17.013 

•    TT  Leonis      . 

5.0 

9  54  17.680 

3.1743 

4-     8  34  52.21 

17.137 

a  Leonis  {Regulus) 

1.3 

10    2  24.428 

3.2008 

4-  12  30  51.31 

17.472  1 

32  Ursae  Majoris    . 

6.0 

10    9  53.604 

+  4.4224 

4-  65  39  59.34 

—    17.809  ' 

•    >l  Ursae  Majoris    . 

3.3 

10  10  20.403 

3.6402 

4-  43  28  22.91 

17.870  ! 

•jT^  Leonis 

2.0 

10  13  47.840 

3.3151 

4-  20  24  27.94 

18.084 

•    ft  Hydrae 

4.0 

10  20  40.470 

2.9005 

-   16  15  54.37 

18.309 

*    fi  Leonis  Minoris 

4.3 

10  21  24.347 

3.4870 

4-  37  16  51.02 

18.314 

•    a  Antliae 

4.0 

10  22     1.599 

+ 

2.7390 

-  30  29  53.37 

—    18.216 

9  Draconis  ( H.)  . 

4.7 

10  25  33.737 

5.2668 

4-  76  17  21.90 

18.390 

p  Leonis     . 

4.0 

10  26  54.855 

3.1643 

4-     9  52  57.42 

18.430 

226  Cephei  (B.)      .      S.  P. 

5.3 

10  30  18.381 

1.0779 

4-104  21     2.69 

18.528 

•    p  Octantis   .         .      S.  P. 

4.7 

10  34  33.510 

_  + 

6.4940 

-  98     1  55.31 

—    18.677 

*  Apparent  ri^ht  aaoenmons  of  Rtan  marked  witli  an  astisrisk  are  given  after  those  of  standard  atan. 
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MEAN  PLACES  FOR  1888.0.     (January  0^.196,  Waahington.) 

Nome  of  star. 

tode. 

Bight  Asce&aioii. 

Variation. 

Declination. 

Annual 
Variation. 

•  41  Leonia  Minoris . 

5.7 

h     m        8 

10  37  19.542 

+  3.2713 

+  23  46  28.18 

"        1 
—    18.735  ! 

ly  Argus  {var.)     . 

1-6 

10  40  42.963 

2.3131 

-  59     5  44.96 

18.869 

I  Leonis      . 

5.3 

10  43  22.227 

3.1586 

+   11     8  15.37 

18.971 

*  ^  Chamaeleontis  . 

5.0 

10  44  43.616 

0.6391 

-  79  56  59.08 

18.981 

c  Cephei     .         .      S.  P. 

3.3 

10  45  41.558 

2.1215 

+  114  23  19.10 

18.876 

•  46  Leonis  Minoris 

4.0 

10  47     2.821 

+  3.3700 

+  34  49    7.08 

-    19.293 

•        Groombridge  1706     . 

6.0 

10  50  58.401 

4.9744 

+  78  22  11.83 

19.178 

a  Ui*sse  Majoris    . 

2.0 

10  56  48.644 

+  3.7486 

+  62  21   19.72 

19.362 

*   7^  Octantis   . 

6.0 

11     0     5.359 

—  0.2094 

-  83  59  29.06 

19.372 

•  p^  Leonis     . 

6.0 

11     1  11.445 

+  3.0622 

+     2  33  47.43 

19.486 

•   <ff  Urs8B  Majoris    . 

3.3 

11     3  21.884 

+  3.3939 

+  45    6  20.61 

—   19.503 

d  Leonis     . 

2.3 

11     8     9.104 

3.1985 

+  21     8  13.78 

19.685 

•    y  UrssB  Majoris    . 

3.3 

11   12  25.838 

3.2580 

+  33  42  19.23 

19.572 

S  Crateris    . 

3.3 

11   13  44.501 

2.9963 

-   14  10  21.67 

19.463 

0  Cephei     •         .      S.  P. 

5.3 

11   14     1.779 

2.44.34 

+  112  30    4.11 

19.669 

r  Leonis 

5.0 

11  22  10.642 

+  3.0861 

+     3  28  22.58 

—    19.802 

X  Draconis  . 

3.3 

11  24  44.754 

3.6230 

+  69  56  56.82 

19.837 

•    $  Hydr®     . 

4.0 

11  27  29.597 

2.9427 

-  31   14-17.17 

19.883 

u  Leonis      . 

5.0 

11  31   12.860 

3.0713 

-     0  12  19.87 

19.860 

r  Cephei     .         .      S.  P. 

3.3 

11  34  45.135 

2.4143 

+  102  59  34.18 

20.075 

•  X  Ursae  Majoris    . 

3.7 

11  40    8.096 

+  3.1910 

+  48  24     1.18 

—    19.960 

fi  Leonis      . 

2.0 

11  43  20.803 

3  0641 

+   15  11  53.09 

20.119 

r  UnwB  Majoris    . 

2.3 

11  47  56  300 

3.1824 

+  54  19    2.51 

20.027 

Groombr.  4163  .      S.  P. 

7.0 

11  49  23.481 

2.8638 

+  106  12  46.68 

20.023 

•  IT  Virginis   . 

4.3 

11  55    8.001 

3.0752 

+     7  14  19.80 

20.088 

0  Virginis   . 

4.0 

11  59  30.224 

+  3.0576 

+     9  21  18.16 

—   20.016 

•    e  Corvi 

3.0 

12    4  21.868 

3.0828 

-  21  59  48.46 

20.050 

4  Draconis  (H.)  . 

4.7 

12     6  57.018 

2.8877 

+  78  14  19.02 

20.023 

Y  Corvi 

2.0 

12  10    2.808 

3.0794 

-   16  55  12.16 

20.018 

•   2  Canum  Venaticorum 

5.3 

12  10  30.780 

3.0223 

+  41   17     L58 

20.067 

P  Cbamaeleontis  . 

5.0 

12  11  47.483 

+  3.3706 

~  78  41  24.31 

—    19.984 

7j  Virginis   . 

3.3 

12  14  10.563 

3.0686 

-     0    2  39.83 

20.042 

•    6  UrssB  Minoris   . 

6.0 

12  14  20.008 

0.1410 

+  88  19  15.31 

19.941 

a'Crucis 

1.0 

12  20  22.432 

3.2915 

-  62  28  41.66 

20.016 

•    ^Corvi        . 

2.3 

12  24     4.285 

3.1023 

-    15  53  29.84 

20.088 

•   fi  Canun)  Venaticorum 

4.3 

12  28  25.397 

+  2.8598 

+  41  57  57.92 

—    19.616 

fi  Corvi 

2.3 

12  28  30.264 

3.1414 

-  22  46  38.34 

19.964 

K  Draconis  . 

3.3 

12  28  42.041 

2.5926 

+  70  24  20.22 

19.891 

•    7'  Virginis  (mean) 

2.7 

12  35  59.135 

3.0381 

-     0  50     6.79 

19.813 

21  CassiopesB         .      S.  P. 

6.0 

12  38  15.507 

3.8552 

+  105  37  27.44 

19.754 

•  31  Con)8B  Berenices 

5.0 

12  46  14.665 

+  2.9303 

+  28     9     0.60 

—    19.663 

32»Camelopardalis(H.). 

4.7 

12  48  18.675 

0.3897 

+  84     1   17.95 

19.597 

•    Y  CassiopesB         .      S.  P, 

2.0 

12  49  57.123 

3.5779 

+  119  53  24.17 

19.565 

a  Canum  Venaticorum 

2.7 

12  50  47.330 

2.  157 

+  38  55  23.95 

19.514 

•  43  Cephei  (H.)      .      S.  P. 

4.3 

12  53  33.741 

7.2152 

+  94  20  38.99 

19.507 

•    ^  Muscae 

4.0 

12  54  34.873 

+  4.1122 

-  70  56  39.17 

-    19.478 

•    e  Virginis   . 

2.7 

12  56  36.127 

2.9880 

+   11  33  40.46 

19.419 

$  Virginis    . 

4.3 

13     4     9.047 

3.1010 

-     4  56  27.29 

19.314 

•  20  Canum  Venaticorum 

4.7 

13  12  31.205 

2.6970 

+  41     9  44.57 

19.038 

a  Urs.Min.(Po/art«)S.P. 

2.0 

13  17  44.827 

+22.9790 

+  91   17  19.40 

-    18.910 

*  Apparent  right  aflconaions  of  star?  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR  1888.0.     (January  0«.196,  Washington.) 

Name  of  Star. 

Macni. 
tulae. 

Right  ABcension. 

Annual 
Variation. 

Declination. 

ilmraal      ' 
Variation.    ' 

a  Virginis  {Spied) 

1.0 

13"  19  17^558 

+  3.'l535 

-   10**  34  35!56 

—    18!903  ' 

38  Cassiopese         .      S.  P. 

6.3 

13  22  54.174 

4.3757 

+  110  18  44.08 

18.680 

•    K  Octantis   . 

5.0 

13  22  58.154 

8.7889 

-  85  12  40.12 

18.755 

C  Virginis   . 

3.3 

13  28  59-169 

3.0530 

-     0     1  22.88 

18.521 

•        B.  A.C.4536     . 

5.0 

13  29  47.703 

8.6884 

+  37  45  22.89 

18.548 

•  m  Virginis    . 

6.0 

13  35  44.031 

4-  3.1489 

-     8    8  15.13 

—    18.893 

19  Ursffi  Majoris    . 

2.0 

13  43    7.668 

8.3714 

+  49  52  20.61 

18.088 

ri  Bootis 

3.0 

13  49  21.124 

8.8567 

+   18  57  33.99 

18.174 

BO  Cassiopeae         .      S.  P. 

4.0 

13  53  52.821 

5.0085 

+  108    7  16.39 

17.651 

•    e  Apodis 

5.0 

13  54  26.490 

5.6704 

-  76  15  18.31 

17.600 

P  Centaur i  . 

1.0 

13  55  55.297 

-f  4.1765 

-  59  49  56.13 

—    17.595 

*   Tz  Hydra5     . 

3.7 

13  59  59.607 

3.4005 

-  26    8  30.65 

17.368 

a  Draconis  . 

3.3 

14     1  21.483 

1.6837 

+  64  54  40.31 

17.301 

•    d  Bootis 

5.0 

14     5  17.495 

8.7388 

+  25  37  20.90 

17.804 

•    K  Virginis    . 

4.3 

14     6  55.300 

3.1938 

-     9  45    7.57 

16933 

•    d  Octantis   . 

5.0 

14     9     3.399 

+  8.9688 

-  83    9  12.14 

—    16.965 

•    4  UrssB  Minor  is    . 

5.0 

14     9  17.670 

—  0.3349 

+  78     4  25.86 

16.909 

a  BooVis  {Arcturus)      . 

1.0 

14  10  33.184 

+  8.7349 

+   19  45  56.87 

18,887 

•    ;i  Bootis       . 

4.0 

14  12     7.543 

8.8830 

+  46  36  10.14 

16.663 

•    X  Virginis    . 

4.7 

14  13     2.992 

3.8.378 

~   12  51  18.66 

16.734  1 

t  Cassiopeae         .      S.  P. 

4.0 

14  19  50.427 

+  4.8603 

+  113     6     6.67 

—    16.439 

0  Bootis 

4.0 

14  21  23.096 

8.0448 

+  52  22    7.03 

16.765 

P  Bootis 

3.7 

14  27     0.249 

+  8.5877 

+  30  51  47.90 

15.695  , 

5  Ursae  Minoris   . 

4.7 

14  27  46.180 

—  0.1919 

+  76  11  37.87 

16.011 

a*  Centauri  . 

1.0 

14  32     0.953 

+  4.0450 

-  60  22  31.86 

15.381 

•    a  Apodis     . 

4.7 

14  33  59.295 

+  7.1877 

-  78  34    5.91 

—    15.695 

•   ft  Hydri       .         .      S.  P. 

6.0 

14  34     3.414 

—   1.4579 

-100  24     8.40 

15.680 

•  33  Bootis 

5.3 

14  34  40.139 

+  8.8:M4 

+  44  53  16.85 

15.715 

c  Bootis 

2.3 

14  40     5.800 

8.6813 

+  27  32  48.13 

15.346  ; 

a*  Librae 

2.3 

14  44  40.944 

3.3093 

-   15  34  33.19 

15.174 

•  47  Cephei  (H.)      .      S.  P. 

6.0 

14  51   13.390 

+  7.7158 

+  101     1  31.21 

—    14.708 

fi  Ursae  Minoris    . 

2.0 

14  51     2.289 

—  0.3385 

+  74  36  47.49 

14.719 

•    Y  Scorpii     . 

3.3 

14  57  30,987 

+  3.5018 

-  24  50  27.98 

14.363 

fi  Bootis       . 

3.0 

14  57  43.657 

8.8601 

+  40  49  57.32 

14.365 

48  Cephei  (H.)      .      S.  P. 

6.3 

15     6    7.888 

7.4018 

+  102  40  41.49 

13.743 

P  Librae 

2.0 

15  10  58.810 

+  3.8816 

-     8  58    8.99 

—    13.515 

•    d  Bootis       .         .         . 

3.0 

15  10  59.284 

3.4808 

+  33  43  59.39 

13.589 

•    p  Octantis   . 

6.0 

15  17  34.930 

18.9580 

-  84    5  21.10 

13.003 

/i^  Bootis 

4.0 

15  20  15.585 

+  8.8668 

+  37  46  13.31 

18.784 

7^  Ursae  Minoris   . 

3.0 

15  20  54.679 

-   0.1347 

+  72  13  57.08 

13.811 

1 

•   fi  Coronae  Borealis 

4.0 

15  23  12.707 

+  8.4750 

+  29  29  31.31 

—    18.600 

a  Coronae  Borealis 

2.0 

15  29  56.777 

8.5393 

+  27     5  31.26 

13.311   1 

•    r  Camelop.  (H.)  .      S.  P. 

4.3 

15  38  32.646 

6.8351 

+  109    0  51.08 

11.556 

a  Serpentis . 

2.3 

15  38  45.083 

8.9515 

+     6  46  42.33 

11.558  1 

e  Serpentis. 

3.3 

15  45  13.995 

+  8.9870 

+     4  48  55.59 

11.0.S6 

C  Ursae  Minoris    . 

4.3 

15  48     4.446 

—  8.8543 

+  78     8  19.07 

—    10.917 

c  Coronae  Borealis 

4.0 

15  52  57.109 

+  8.4838 

+  27  12     9.46 

10.617 

d  Scorpii     . 

2.3 

15  53  42.686 

3.5385 

-  22  18     7.97 

10.536  1 

/S^  Scorpii     . 

2.0 

15  58  55.510 

3.4806 

-   19  29  53.63 

10.146  ' 

•    ^1  Apodis     . 

5.3 

16     3  38.187 

+  8.7695 

-  78  24  41.16 

—     9.750 

"  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  thoae  of  standard  stars. 
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MEAN  PLACES  FOR  1888.0.     (January  0^.196,  Washington.) 

Nftmeof  star. 

Maapi- 
tnde. 

Right  Asceniiioii. 

Aiinnal 
Variation. 

Declination, 

Annual 
Variation. 

•    ip  Herculis  . 

4.0 

h      III        8 

16     5  14.271 

+    1.8811 

+  45°  13  43.92 

// 
—  9.585 

Groombridge  2320     . 

6.3 

16     6     0.904 

0.1392 

+  68     6  19.13 

9.499 

d  Ophiuchi  . 

3.0 

16     6  28.584 

3.1395 

-     3  24  19.10 

9.521 

•    <r  Coronee  Borealis  {mtan) 

5.7 

16  10  29.003 

2.2445 

+  34     8  34.67 

9.263 

•    Y  Apodis 

4.3 

16  16  18.090 

9.0593 

-  78  38  37.66 

8.767 

T  Herculis  . 

3.3 

16  16  22.486 

+   1.8010 

+  46  34  48.99 

—  8.739 

*    17  UrsBB  Minoris  . 

5.0 

16  20  47.104 

—   I.8I80 

+  76     0  47.29 

8.159 

T^  Draconis  . 

2.7 

16  22  28.642 

+   0.8061 

+  61  46     4.12 

8.224 

a  Scorpii  i^Anlarei) 

1.3 

16  22  32.426 

3.6700 

-  26  10  57.62 

8.310 

?  Herculis  . 

2.3 

16  25  24.321 

+   2.5774 

+  21  44     3.11 

8.063 

A  Draconis  . 

5.0 

16  28  12.446 

-  0.1355 

+  69     0  36.93 

—  7.798 

C  Ophiuchi  . 

2.7 

16  30  59.505 

+  3.2<)90 

-    10  20  22.38 

7.572 

a  Trianguli  Australis  . 

2.0 

16  36  48.770 

6.3024 

-  68  49  13.34 

7.170 

tl  Herculis  . 

3.3 

16  39     3.357 

2.0537 

+  39     8     8.32 

7.027 

a  Camelopardalis       S.  P. 

4.7 

16  42  54.966 

5.9240 

+  113  50  56.56 

6.617 

«  Ophiuchi . 
d  Herculis  . 

3.3 

16  52  22.030 

+  2.8374 

+     9  32  59.22 

—  5.838 

5.0 

16  57  28.262 

+  2.2112 

+   33  43  51.27 

5.402 

e  Ursse  Minoris    . 

4.3 

16  57  28.276 

—  6.3360 

+  82  13  12.96 

5.406 

•    ti  Ophiuchi. 

2.7 

17     3  57.1272 

+  3.4369 

-   15  35     7.65 

4.745 

qS  Herculis  (rar.) 

3.5 

17     9  32.438 

2.7334 

+   14  31     6.84 

4.353 

•    JT  Herculis  . 

3.0 

17  11     8.794 

+  2.0889 

+  36  56     8.74 

-  4.234 

•    B  Ophiuchi . 

3.3 

17  15     7.862 

3.0789 

-  24  53  13.01 

3.953 

I  Ophiuchi  (tjar.) 

5.0 

17  19  31  823 

3.6589 

-  24     4  16.99 

3.654 

•    (J  ArsB 

4.0 

17  20  59.499 

5.4011 

-  60  35  21.35 

3.539 

Groombr.966    .      S.  P. 

6.3 

17  24  45.555 

7.9996 

+  105     1  56.44 

3.091 

•        Groombr.944    .      S.  P. 

6.3 

17  26   11.048 

+  18.6430 

+  94  51  43.33 

—  2.960 

^  Draconis  . 

2.7 

17  27  54.164 

1.3533 

+  52  23     4.01 

2.800 

a  Ophiuchi . 

2.0 

17  29  44.133 

2.7829 

+   12  38  31.69 

2.877 

•     t  Herculis  . 

3.3 

17  36  18.306 

+    1.6964 

+  46     3  58.32 

2.071 

io  Draconis  . 

5.0 

17  37  36.510 

—  0.3540 

+  68  48  34.56 

1.632 

PL  Herculis  . 

3.3 

17  42     4.546 

+   2.3463 

+  27  47  11.64 

—  2.327 

iff^  Draconis  . 

4.3 

17  43  55.836 

—   1.0794 

+  72  12  12.56 

1.678 

•    0  Herculis  . 

4.0 

17  52  24.699 

4-  2.0560 

+  37  15  56.73 

0.644 

X  Draconis  . 

2.3 

17  54     0.331 

I.39I5 

+  51  30     8.07 

0.554 

^  8agiltarii . 

3.3 

17  58  36.784 

.3.8515 

-  30  25  28.43 

—  0.340 

•    0  Herculis  . 

4.0 

18     3  10.427 

+  2.3393 

+  28  44  51.02 

+   0.267 

22  Camelop.  (H.)  .      S.  P. 

4.7 

18     6  29.968 

6.6175 

+  110  38  33  03 

0.687 

pS  Sagittarii .         .         . 

4.0 

18     7     3.924 

+   3.5866 

-  21     5  14.16 

0.606 

b  Ursee  Minoris    . 

4.3 

18     8  26.569 

—  19.4620 

+  86  36  20.24 

0.790 

19  Serpentis. 

3.0 

18  15  30.871 

+   3.1023 

-     2  55  37.02 

0.682 

•    X  Sagittarii . 

3.0 

18  21     3.514 

+  3.7027 

-  25  28  58.05 

+   1.629 

•    /  Draconis  . 

4.0 

18  23     4.495 

—    1.0794 

+  72  41     2.19 

1.640 

1  Aquilse     . 

4.3 

18  29     6.743 

+  3.2645 

-     8  19  18.27 

2.210 

•    C  Pavonis    . 

4.0 

18  29  56.621 

7.0.300 

-  71  31   18.35 

2.471 

a  LyrsB  (  Ytga )  . 

1.0 

18  33     8.803 

2.0313 

+   38  40  47.03 

3.163 

<r  Octantis    . 

6.0 

18  38  50.637 

+  106.5070 

-  89  16     8.18 

+  3.364 

/9  Lyrae  {var.)      . 

4.0 

18  45  56.709 

2.2142 

+  33  13  58.63 

3.976 

51  Cephei  (H.)      .      S.  P. 

5.3 

18  47  45.601 

29.9400 

+  92  46  47.16 

4.241 

ff  Sagittarii . 

2.3 

18  48   19.226 

+  3.7217 

-  26  26     5.92 

4.119 

50  Draconis  . 

6.0 

18  49  58.873 

—    1.9072 

+  75  18     5.27 

+   4.414 

*  Apparent  right  aacenaionis  of  ntara  nmrktHl  with  an  asterisk  are  given  after  ihosft  of  standard  stars. 
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MEAN  PLACES  FOR  1888.0.     (January  (>*.196,  Washington.) 

Name  of  star. 

Ma™, 
tuae. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annnal 
Yaiiation. 

•    Y  Lyrffi 

3.3 

h     m       8 

18  54  45.257 

+  2.2443 

+  32"*  32'  ld.'94 

+      4!V56 

C  AquilfiB     . 

3.0 

19     0  15.751 

2.7569 

+   13  41  51.10 

5.109 

•     «  LyrEB 

5.0 

19     3  18.343 

2.1411 

+  35  55  30.00 

5.478 

•  85  Camelopardalis       S.  P. 

4.7 

19     7  28.728 

12.9660 

+  97  22  31.82 

5.850 

d  Sagittarii. 

5.0 

19  11     4.901 

3.5123 

-   19    9     5.17 

6.102 

•    e  LyrsB 

4.3 

19  12  30.791 

+  2.0789 

+  37  56    4.24 

+     6.238 

d  Draconis  . 

3.0 

19  12  31.680 

+  0.0299 

+  67  27  52.29 

6.326 

T  Draconis  . 

4.7 

19  17  42.254 

—  I.I  162 

+  73    8  50.30 

6.778 

Piazzi  vii.  67     .      S.  P. 

6.0 

19  19  13.391 

+  6.2999 

+  111  18  24.99 

6.832 

H  Aquilee     . 

3.3 

19  19  51.078 

3.0253 

+     2  53  31.44 

6.923 

•   /9  Cygni       . 

3.0 

19  26  12.284 

+  2.4193 

+  27  43  29.46 

+     7.358 

K  AquilflB     . 

5.0 

19  30  51.946 

3.2289 

-     7  16  32.76 

7.744 

•    /9  Sagittse     . 

4.3 

19  36     1.125 

+  2.6955 

+   17  13    0.83 

8.1.30 

X  UrssB  Mlnoris    . 

6.3 

19  35  44.175 

—64.4780 

+  88  57  44.44 

8.145 

Y  AquilfiB     . 

3.0 

19  40  56.105 

+  2.8522 

+   10  20  27.01 

8.541 

•    b  Cygni 

2.7 

19  41  28.497 

+   1.8761 

+  44  51  27.46 

+     8.628 

a  AquilsB  (Altair) 

1.3 

19  45  19.132 

2.9276 

+     8  34  22.87 

9.265 

•        Groombr.  1374  .      S.  P. 

5.7 

19  46  46.422 

7.2885 

+  105  47     4.13 

9.042 

•    e  Pavonis    . 

4.0 

19  47  37.240 

+  7.022r 

-  73  12  14.38 

9.074 

e  Draconis  . 

3.7 

19  48  32.813 

—  0.1786 

+  69  58  57.66 

9.174 

fi  AquilsB     . 

4.0 

19  49  48.707 

+  2.9471 

+     67  38.98 

+     8.754 

•    y  Sagittse 

3.7 

19  53  46.587 

2.6678 

+   19  11  18.50 

9.589 

•    c  Sagittarii . 

5.0 

19  55  46.174 

3.6952 

-  28     1  13.66 

9.7^ 

T  AquilflB     . 

6.0 

19  58  40.164 

2.9331 

+     6  57  44.39 

9.933 

3  UrsflB  Majoris  (H.)  S.  P. 

5.7 

20     1  39.733 

6.0507 

+  111  11  51.11 

10.150 

•    0  AquilfiB     . 

3.0 

20     5  31.526 

+  3.0974 

-     1     9  11.61 

+    10.451 

•  31  Cygni 

4.3 

20  10     6.306 

1.8893 

+  46  24    6.76 

10.786 

a*  Capricorni 

3.0 

20  11  50.417 

+  3.3323 

-   12  53  28.94 

10.910 

K  Cephei  (pr,)     . 

4.3 

20  12  38.803 

—   1.9208 

+  77  22  25.60 

10.996 

a  Pavonis    . 

2.0 

20  16  47.411 

+  4.7849 

-  57     5  34.27 

11.180 

r  Cygni       . 

2.3 

20  18  12.630 

+  2.15.37 

+  39  53  54.43 

+    11.320 

5r  Capricorni 

5.0 

20  20  54.633 

3.4398 

-   18  34  41.85 

11.550 

e  Delphini   . 

4.0 

20  27  51.757 

+  2.8672 

+   10  55  23.36 

12.037 

Groombridge  3241     . 

6.3 

20  30  29.100 

—  0.2189 

+  72    9    7.90 

12.221 

•    a  Delphini  . 

3.0 

20  34  26.150 

+  2.7878 

+   15  31     2.31 

12.514 

•   fi  Pavonis    . 

3.7 

20  34  51.503 

+  5.4757 

-  66  36  15.74 

+    12.520 

a  Cygni 

1.7 

20  37  36.850 

2.0444 

+  44  52  49.15 

12.721 

•  <p  Capricorni 

4.3 

20  39  27.720 

3.5588 

-  25  40  22.12 

12.683 

•    c  Cygni 

2.7 

20  41  40.783 

2.4274 

+  33  33    3.38 

13.335 

/JL  Aquarii    . 

4.7 

20  46  36.775 

+  3.2399 

-     9  24  11.24 

13.284 

18  Year  Cat.  1879  . 

6.0 

20  52  38.746 

—  2.5446 

+  80    7  54.48 

+    13.687 

V  Cygni 

4.0 

20  52  59.866 

+  2.2.341 

+  40  44  10.38 

13.721 

<y*  UrsfiB  Majoris    .      S.  P. 

5.0 

21     0  31.802 

5.3567 

+  112  24  41.69 

14.268 

61^  Cygni       . 

5.0 

21     1  52.596 

2.6832 

+  38  11  56.07 

17.527 

C  Cygni 

3.0 

21     8  10.146 

2.5496 

+  29  46     3.92 

14.606 

•    T  Cygni 

4.0 

21   10  19.243 

+  2.3932 

+  37  34    3.22 

+    15.259 

a  Cephei      . 

2.7 

21   15  54.383 

1.4366 

+  62     6  40.11 

15.171 

1  Pegasi 

4.3 

21   16  54.388 

2.7722 

+   19  19  32.22 

15.237 

•    C  Capricorni 

4.3 

21  20  16.269 

3.4329 

-  22  53  45.38 

15.396 

1  Draconis  (H.)  .      S.  P. 

4.0 

21  21     3  761 

+  9.0105 

+  98  10  47.17 

+    15.439 

- 

----- 

—      - 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stan. 
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MEAN  PLACES  FOR  1888.0.     (January  0^.196,  Washington.) 

Kame  of  Star. 

Hagni. 
tode. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annnal 
Variation. 

d  Urs»  Majoris    .      S.  P. 

4.7 

h     m       8 

21  24  33.920 

n 
+  5.4032 

+  109°  40  4l"56 

+    I5!555 

fi  Aquarii    . 

3.0 

21  25  39.776 

3.1616 

-     6     3  48.75 

15.659 

jJ  Cephei  (pr.)     . 

3.0 

21  27  12.716 

0.7946 

+  70     4     8.57 

15.755 

f  Aquarii    . 

5.0 

21  31  47.396 

;j.l960 

-     8  21  22.03 

15.966 

•  74  Cygni       . 

5.0 

21  32  27.608 

3.4014 

+  39  54  37.54 

16.049 

•    il^Octantis   . 

5.3 

21  33  38.684 

+  9.8038 

-  83  13  58.20 

+    16.022 

•    C  Chamaelontis    .      S.  P. 

5.0 

21  37    9.497 

—    1.5582 

-  99  33  43.60 

16.289 

e  Pegasi      . 

2.3 

21  38  41.132 

+  2.9467 

+     9  21  42.55 

16.354 

11  Cephei     . 

5.0 

21  40  16.830 

0.9018 

+  70  47  44.97 

16.5.38 

•  ir^Cygni       . 

4.3 

21  42  39.354 

2.2129 

+  48  47  29.66 

16.541 

PL  Capricorni 

5.0 

21  47  11.376 

+  3.2762 

-   14    4  43.14 

+    16.777 

•  16  Pegasi      . 

5.3 

21  47  57.965 

2.7278 

+  25  23  54.28 

16.816 

79  Draconis  . 

6.3 

21  51  28.178 

0.7298 

+  73  10  21.03 

17.013 

a  Aquarii    . 

3.0 

22     0     1.882 

3.0848 

-     0  51  49.26 

17.354 

a  Gruis 

2.0 

22     1   10.278 

3.8067 

-  47  30  10.20 

17.245 

1  •    TT  Pegasi 

4.0 

22     5     0.816 

+  2.C599 

+  32  37  44.19 

+    17.578 

•    u  Octantis  . 

6.0 

22     9  58.548 

13.2276 

-  86  32     7.91 

17.873 

32  Ursae  Majoris    .      S.  P. 

6.0 

22     9  53.604 

4.4224 

+  114  20    0.66 

17.809 

B  Aquarii    . 

4.3 

22  10  55  412 

3.1693 

-     8  20  26.57 

17.800 

1  •    Y  Aquarii    . 

3.3 

22  15  52.259 

3.1010 

-     1  57     5.42 

18.038 

■K  Aquarii    . 

4.7 

22  19  33.448 

+  3.0647 

+     0  48  33.47 

+    18.153 

•    <s  Aquarii    . 

5.0 

22  24  43.101 

3.1759 

-   11    15    2.94 

18.316 

9  Draconis  .         .      S.  P. 

4.7 

22  25  33.737 

5.2668 

+  103  42  38.10 

18.390 

•    a  Lacertse  • 

4.0 

22  26  40.649 

2.4620 

+  49  42  24.35 

18.413  : 

ti  Aquarii    . 

4.0 

22  29  36.064 

3.0837 

-     0  41  40.42 

18.456   1 

W6  Cephei  (B.)       . 

5.3 

22  30  18.381 

+   1.0779 

+  75  38  57.31 

+    18.528  , 

•  10  LacertSB  . 

5.0 

22  34  14.162 

2.6863 

+  38  28     2.91 

18.668 

*   /5  Octantis   . 

4.7 

22  34  33.510 

6.4940 

-  81  58     4.69 

18.677 

C  Pegasi 

3.3 

22  35  52.585 

2.9909 

+    10  14  48.80 

18.704 

•    I  Pegasi 

4.0 

22  41     8.188 

2.8849 

+  22  58  35.09 

18.872 

i  Cephei     . 

3.3 

22  45  41.558 

+  2.1215 

+  65  36  40.90 

+    18.876 

X  Aquarii    . 

4.0 

22  46  46.305 

3.1329 

-     8  10  31.25 

19.073 

•        Groombr.  1706        S.  P. 

6.0 

22  50  58  401 

4.9744 

+  101  37  48.17 

10.178 

a  Pis.  Aus.  {Fomalhaut) 

1.3 

22  51  27.632 

3.3252 

-  30  12  56.30 

18.992   1 

•    o  Andromedse     . 

3.7 

22  56  46.097 

2.7496 

+  41  43  26.43 

19.286   ; 

^       a  Urs®  Majoris    .      S.  P. 

2.0 

22  56  48.644 

+  3.7486 

+  117  38  40.28 

+    19.362 

a  Pegasi  (Markab) 

2.0 

22  59  10.925 

2.9849 

+   14  36     9.82 

19.301 

•   ^  Aquarii    . 

4.3 

23     8  31.341 

3.1090 

-     6  39    9.36 

19.358 

o  Cephei     . 

5.3 

23  14     1.779 

2.4434 

+  67  29  55.89 

19.669 

*    T  Pegasi 

4.7 

23  15     5.616 

2.9634 

+  23    7  38.06 

19.655 

0  Piscium    . 

4.7 

23  22  17.199 

+  3.0411 

+     5  45  49.40 

+    19.726   ; 

X  Draconis  .         .      S.  P. 

3.3 

23  24  44.754 

3.6230 

+  110     3     3.18 

19.837   i 

,  •    X  Audromedffi     . 

4.0 

23  32     5.022 

2.9216 

+  45  51     4.05 

19.470 

e  Piscium    . 

4.3 

23  34  11.386 

3.0841 

+     5     1     9.43 

19.483 

r  Cephei     . 

3.3 

23  34  45.135 

2.4143 

+  77     0  25.82 

20.075 

•    i^  Aquarii    . 

5.0 

23  38  23.566 

+  3.1170 

-   18  53  54.37 

+    19.957 

•    S  Sculptoris 

4.3 

23  43     5.513 

3.1327 

-  28  44  57.63 

19.855 

•    7^  Octantis  . 

5.3 

23  45  29.982 

3.6940 

-  82  38  28.57 

19.991 

Groombridge  4163     . 

7.0 

23  49  23.481 

2.8638 

+  73  47   13.32 

20.023 

w  Piscium    . 

4.0 

23  53  33.615 

3.0783 

+     6  14  35.56 

19.931 

•  33  Piscium    . 

5.0 

23  59  36.169 

+  3.0709 

-     6  20    2.62 

+   20.144 

'Appaxent  right  atoensionB  of  stars  marked  with  an  asterisk  are  given  aft4*r  those  of  standard  stars. 
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OIRCUMPOLAE  STARS 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

SolAT 

Date. 

a  UrssB  Minoria. 
{Polaris.) 

Mean 
Solar 
Date. 

51  Ceph 

ei  (Hev.) 

Mean 
SoUr 
Date. 

6  Ura®  MiDoris. 

Mean 
Solar 
Date. 

A  UisiB  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Korlh. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 

tion 

North. 

Jan. 

h    m 

1  17 

+si4si 

Jan. 

h     m 

6  48 

+  87  13 

Jan. 

h     m 
18     8 

+  86  36 

Jan. 

h     m 

19  34 

+  88  57 

0.3 

68.49 

II 

53.7 

0.5 

4.84 

6.5 

1.0 

8.89 

43!8 

1.0 

56.96 

53.4 

1.3 

67.44 

53.8 

1.5 

4.37 

6.8 

8.0 

8.89 

43.4 

8.0 

56.44 

53.0 

8.3 

66.37 

53.9 

8.5 

4.46 

7.1 

3.0 

8.98 

43.0 

3.0 

56.00 

58.6 

3.3 

65.31 

54.0 

3.5 

4.58 

7.5 

4.0 

8.97 

48.7 

4.0 

55.64 

53.3 

4.3 

64.88 

54.1 

4.5 

4.56 

7.8 

5.0 

9.08 

48.3 

5.0 

55.38 

58.0 

5.3 

63.89 

54.8 

5.5 

4.59 

8.1 

6.0 

9.08 

48.0 

6.0 

55.03 

51.6 

6.3 

68.36 

54.8 

6.5 

4.61 

8.5 

7.0 

9.13 

41.7 

7.0 

54.76 

51.3 

7.3 

61.48 

54.3 

7.5 

4.64 

8.8 

8.0 

9.18 

41.4 

8.0 

54.48 

51.0 

8.3 

60.63 

54.3 

8.5 

4.69 

9.1 

9.0 

9.88 

41.1 

9.0 

54.16 

50.6 

9.3 

59.77 

54.4 

9.5 

4.76 

9.4 

9.9 

9.85 

40.7 

10.0 

53.81 

50.6 

10.2 

58.90 

54.5 

10.5 

4.83 

9.8 

10.9 

9.88 

40.4 

11.0 

53.43 

50.2 

11.8 

58.00 

54.5 

11.5 

4.90 

10.1 

11.9 

9.31 

40.1 

18.0 

53.05 

49.9 

18.8 

57.04 

54.6 

18.5 

4.96 

10.4 

18.9 

9.36 

39.7 

13.0 

58.68 

49.5 

13.2 

56.08 

54.7 

13.5 

5.01 

10.8 

13.9 

9.44 

39.4 

14.0 

58.37 

49.8 

14.8 

54.95 

54.7 

14.5 

5.03 

.  11.1 

14.9 

9.53 

39.0 

15.0 

58.13 

48.8 

15.8 

53.85 

54.8 

15.5 

5.01 

11.4 

15.9 

9.63 

38.6 

16.0 

51.98 

48.4 

16.8 

58.74 

54.8 

16.5 

4.96 

11.7 

16.9 

9.77 

38.8 

17.0 

51.98 

48.0 

17.8 

51.65 

54.8 

17.5 

4.88 

18.1 

17.9 

9.93 

37.9 

18.0 

51.94 

47.7 

18.8 

50.60 

54.7 

18.5 

4.78 

18.4 

18.9 

10.09 

37.6 

19.0 

58.01 

47.3 

19.8 

49.60 

54.7 

19.5 

4.66 

18.7 

19.9 

10.86 

37.3 

80.0 

58.10 

47.0 

80.8 

48.65 

54.6 

80.4 

4.54 

13.0 

80.9 

10.48 

37.0 

81.0 

58.19 

46.7 

81.8 

47.73 

54.6 

81.4 

4.43 

13.4 

81.9 

10.57 

36.7 

88.0 

58.86 

46.4 

88.8 

46.86 

54.5 

88.4 

4.34 

13.7 

88.9 

10.71 

36.4 

83.0 

58.30 

46.1 

83.8 

46.00 

54.5 

83.4 

4.87 

14.0 

83.9 

10.84 

36.1 

84.0 

58.88 

45.8 

84.8 

45.18 

54.5 

84.4 

4.81 

14.3 

84.9 

10.97 

35.8 

85.0 

58.85 

45.5  1 

85.8 

44.80 

54.5 

35.4 

4.15 

14.6 

25.9 

11.11 

35.5 

86.0 

58.88 

45.8 

86.8 

43.33 

54.4 

86.4 

4.07 

14.9 

86.0 

11.86 

35.8 

87.0 

58.31 

44.6 

87.8 

48.81 

54.4 

87.4 

3.98 

15.3 

87.9 

11.48 

34.9 

88.0 

58.85 

44.5 

88.8 

41.16 

54.4 

38.4 

3.87 

15.6 

88.9 

11.61 

34.5 

89.0 

58.36 

44.1 

29.8 

40.09 

54.3 

89.4 

3.73 

15.9 

89.9 

11.88 

34.8 

30.0 

58.54 

43.7 

30.8 

39.08 

54.8 

30.4 

3.55 

16.8 

30.9 

18.04 

33.9 

31.0 

58.81 

43.4 

31.8 

37.98 

54.1 

31.4 

3.35 

16.5 

31.9 

18.87 

33.6 

Digitized  by 


Google 


FEBRUARY,   1888. 


303 


OIBOXJMPOTiAR  STABS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  JJnm  Minoris. 

51  Ceph 

ei  (Hbv.) 

d  Ursffi  Minoris. 

\  Ursae  Minorle, 

Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

list 

■ton. 

Becliiift- 

Hon 

North. 

Right 
Ascen- 
sion. 

Deolina. 

tlon 

North. 

Eight 
-Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Decllna. 

tion 

North. 

Feb. 

h    m 
1  17 

+88  42 

Feb. 

h    m 

6  47 

+87  18 

Feb. 

h    m 
18     8 

+86  36' 

Feb. 

h     m 

19  34 

+  88  57 

1.9 

36.99 

54.0 

1.4 

63^.13 

16.8 

1.9 

12.51 

33.3 

1.0 

53.14 

n 

43.0 

2.2 

36.07 

53.9 

2.4 

62.91 

17.1 

2.9 

12.76 

33.1 

1.9 

53.50 

42.7 

3.2 

35.91 

53.8 

3.4 

62.70 

17.4 

3.9 

13.00 

32.9 

2.9 

53.89 

42.4 

4.9 

34.40 

53.6 

4.4 

62.50 

17.7 

4.9 

13.22 

32.6 

3.9 

54.27 

42.1 

5.9 

33.61 

53.5 

5.4 

62.31 

17.9 

5.9 

13.43 

32.4 

4.9 

54.61 

41.8 

6.9 

32.82 

53.4 

6.4 

62.14 

18.2 

6.9 

13.64 

32.2 

5.9 

54.93 

41.5 

7.9 

32.01 

53.3 

7.4 

61.98 

18.5 

7.9 

13.85 

31.9 

6.9 

55.22 

41.2 

8.9 

31.17 

53.2 

8.4 

61.82 

18.8 

8.9 

14.06 

31.7 

7.9 

55.49 

40.9 

9.9 

30.28 

53.1 

9.4 

61.64 

19.0 

9.9 

14.29 

31.4 

8.9 

55.76 

40.6 

10.9 

29.34 

53.0 

10.4 

61.44 

19.3 

10.9 

14.55 

31.1 

9.9 

56.07 

40.3 

11.9 

28.37 

52.9 

.11.4 

61.20 

19.6 

11.9 

14.83 

30.8 

10.9 

56.46 

40.0 

19.9 

27.39 

59.8 

12.4 

60.92 

19.9 

12.9 

15.13 

30.5 

11.9 

56.92 

39.6 

13.9 

26.43 

52.6 

13.4 

60.62 

20.1 

13.9 

15.44 

30.3 

12.9 

57.45 

39.3 

14.9 

25.51 

52.4 

14.4 

60.30 

20.4 

14.9 

15.76 

30.1 

13.9 

58.08 

39.0 

15.1 

24.65 

52.2 

15.4 

59.96 

20.6 

15.9 

16.09 

29.9 

14.9 

58.77 

38.7 

16.1 

23.85 

51.9 

16.4 

59.62 

20.9 

16.8 

16.41 

29.7 

15.9 

59.48 

38.4 

17.1 

23.10 

51.7 

17.4 

59.29 

21.1 

17.8 

16.72 

29.5 

16.9 

60.20 

38.1 

18.1 

22.40 

51.5 

18.4 

58.97 

21.4 

18.8 

17.02 

29.4 

17.9 

60.91 

37.8 

19.1 

21.73 

51.3 

19.4 

58.66 

21.6 

19.8 

17.31 

29.2 

18.9 

61.58 

37.6 

20.1 

21.06 

51.1 

20.4 

58.38 

21.8 

20.8 

17.59 

29.0 

19.9 

62.21 

37.3 

91.1 

90.37 

50.9 

21.4 

58.11 

22.0 

21.6 

17.87 

28.8 

20.9 

62.81 

37.1 

92.1 

19.65 

50.8 

22.4 

57.84 

22.3 

22.8 

18.16 

28.6 

21.9 

63.37 

36.8 

23.1 

18.89 

50.6 

23.4 

57.55 

22.5 

23.8 

18.46 

28.4 

22.9 

63.95 

36.6 

24.1 

18.09 

50.4 

24.3 

57.24 

22.7 

24.8 

18.77 

28.2 

23.9 

64.56 

36.3 

25.1 

17.97 

50.2 

25.3 

56.91 

22.9 

25.8 

19.09 

28.0 

24.9 

65.23 

36.0 

96.1 

16.45 

50.0 

26.3 

56.55 

23.1 

26.8 

19.44 

27.8 

25.9 

65.96 

35.7 

97.1 

15.66 

49.7 

27.3 

56.16 

23.3 

27.8 

19.80 

27.6 

26.9 

66.78 

35.4 

98.1 

14.93 

49.5 

28.3 

55.76 

23.5 

28.8 

20.17 

27.5 

27.9 

67.65 

35.2 

99.1 

14.97 

49.9 

29.3 

55.36 

23.7 

29.8 

20.53 

27.4 

28.9 
29.9 

68.57 
69.50 

34.9 
34.7 

Digitized  by 


Google 


304 


MARCH,    1888. 


OIRCDMPOTiAE  STARS 

, 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
8dUr 
D»te. 

a  Ur8»  MinoriB. 
{PoUHs.) 

Mean 
SoUr 
Date. 

51  Cephei  (Hev.) 

Moan 
Solar 
Date. 

<)Ur8ie 

Right 
Ascen- 
sion. 

Minoris. 

Declina- 

tion 
North. 

Mean 
Solar 
Date. 

A  UrasB  MiDorui. 

Ill 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

DecUna-  ! 

tiOD 

Nvrik. 

Mar. 

h    m 

1  17 

-\^m4si 

Mar. 

h     ni 

6  47 

+  87  13 

Mar. 

h     m 

18    8 

+86  36' 

Mar. 

h     m 

19  35 

+88  bi 

1.1 

13.68 

u 

48.9 

1.3 

8 

54.97 

23.8 

1.8 

20.89 

27.3 

1.9 

s 
10.44 

34.5 ; 

1 

2.1 

13.16 

48.6 

2.3 

54.59 

24.0 

2.8 

21.23 

27.2 

2.9 

11.35 

34.3 

3.1 

12.68 

48.4 

3.3 

54.22 

24.2 

3.8 

21.56 

27.1 

3.9 

1:2.22 

34.1    > 

4.1 

12.21 

48.1 

4.3 

53.87 

24.3 

4.8 

21.88 

27.0 

4.9 

13.04 

33.9  : 

1 

5.1 

11.73 

47.9 

5.3 

53.54 

24.5 

5.8 

22.19 

26.9 

5.9 

13.83 

1 
33.7  1 

6.1 

11.24 

47.7 

6.3 

53.21 

24.7 

6.8 

22.50 

26.8 

6.9 

14.61 

33.5 

7.1 

10.72 

47.5 

7.3 

52.88 

24.8 

7.8 

22.82 

26.7 

7.9 

15.41 

33.3 

8.1 

10.16 

47.2 

8.3 

52.53 

24.9 

8.8 

23.16 

26.6 

8.9 

16.25 

33.1 

9.1 

9.56 

47.0 

9.3 

52.16 

25.1 

9.8 

23.52 

26.4 

9.8 

17.15 

329 

10.1 

8.94 

46.7 

10.3 

51.76 

25.2 

10.8 

23.90 

26.3 

10.8 

18.14 

32.7 

11.1 

8.33 

46.4 

11.3 

51.33 

25.4 

11.8 

21.29 

26.2 

11.8 

19.19 

324 

12.1 

7.76 

46.1 

12.3 

50.87 

25.5 

12.8 

24.69 

26.2 

12.8 

20.32 

322 

13.1 

7.25 

45.8 

13.3 

50.40 

25.7 

13.8 

25.09 

26.1 

13.8 

21.48 

32.1  : 

U.I 

6.82 

45.5 

14.3 

49.93 

25.8 

14.6 

25.48 

26.1 

14.8 

22.64 

31.9 

15.1 

6.46 

45.2 

15.3 

49.46 

25.8 

15.8 

25.86 

26.1 

15.8 

23.78 

31.8 

16.1 

6.15 

44  8 

16.3 

49.01 

25.9 

16.8 

26.23 

26.1 

16.8 

24.88 

31.6  1 

17.1 

5.89 

44.5 

17.3 

48.58 

25.9 

17.8 

26.58 

2G.1 

17.8 

25.93 

1 
31.5 

18.1 

5.64 

44.2 

18.3 

48.18 

26.0 

18.6 

26.93 

26.1 

18.8 

26.93 

31.4 

19.1 

5.38 

44.0 

19.3 

47.80 

26.0 

19.8 

27.26 

26.1 

19.8 

27.89 

31.3 

20.1 

5.10 

43.7 

20.3 

47.43 

26.1 

20.8 

27.59 

26.1 

20.8 

28.84 

31.2  , 

21.1 

4.79 

43.4 

21.3 

47.05 

26.2 

21.8 

27.92 

26.0 

21.8 

29.81 

31.0 

22.0 

4.44 

43.2 

22.3 

46.66 

26.3 

22.7 

28.27 

26.0 

22.8 

30.81 

30.9 

23.0 

4.07 

42.9 

23.3 

46.24 

26.4 

23.7 

28.64 

25.9 

23.8 

31.87 

30,8 

24.0 

3.70 

42.6 

24.3 

45.80 

26.5 

24.7 

29.02 

25.9 

24.8 

32.99 

30.6 

25.0 

3.36 

42.3 

25.3 

45.35 

26.5 

25.7 

29.41 

25.9 

25.8 

34.16 

30.5 

26.0 

3.06 

41.9 

26.3 

44.88 

26.6 

26.7 

29.80 

25.9 

26.8 

35.38 

.30.4 

27.0 

2.82 

41.6 

27.3 

44.40 

26.6 

27.7 

30.18 

26.0 

27.8 

.?6.62 

30.3  ' 

26.0 

2.66 

41.3 

28.3 

43.94 

26.6 

28.7 

30.56 

26.1 

28.8 

37.84 

30.2 

29.0 

2.58 

40.9 

29.3 

43.49 

26.6 

29.7 

30.93 

26.1 

29.8 

39.02 

30.2 

30.0 

2.55 

40.6 

30.3 

43.06 

26.6 

30.7 

31.28 

26.2 

30.8 

40.16 

30.1 

31.0 

2.56 

40.3 

31.3 

42.66 

26.5 

31.7 

31.61 

26.3 

31.8 

41.26 

30.1 

32.0 

2.57 

40.0 

32.2 

42.27 

26.5 

32.7 

31.93 

26.4 

32.8 

42.31 

30.1 

1 

Digitized  by 


Google 


APRIL,   1888. 


305 


OIEOUMPOLAE  STARS 

• 

APPABENT  PIiAGEB  FOB  THE  UPPER  TBAKSIT  AT  WASHINGTON. 

H 

a  Un»  MinoriA. 
(Polaris.^ 

51  Ceph< 

Bi  (Hev.) 

d  UT88B  Minoria. 

X  UruB  Minoris. 

Meui 
Solar 

Mean 
Solar 
Date. 

Mean 

Solar 
Bate. 

Mean 

Sight 
ABcen- 
aion. 

I>ecUnft- 

tion 

North, 

Eight 

Aacen- 

aion. 

Deolina. 

tion 

North, 

Bight 
Ascen- 
sion. 

DeoUna. 

tion 

North. 

OOUHT 

Date. 

Bight 
Ascen- 
sion. 

Deolina. 

tion 
North, 

Apr. 

h     m 

1  17 

+88  42 

Apr. 

h    m 

6  47 

+87  13 

Apr. 

h    m 
18     8 

+86  86 

Apr. 

h    m 

19  35 

+  88  57 

1.0 

2.57 

// 
40.0 

1.2 

42.27 

11 
26.5 

1.7 

3l'.93 

26.4 

1.8 

48.31 

1/ 
30.1 

2.0 

2.56 

39.7 

2.2 

41.90 

26.5 

2.7 

32.24 

26.5 

2.8 

43.32 

30.1 

3.0 

2.52 

39.4 

3.2 

41.53 

26.5 

3.7 

32.56 

26.5 

3.8 

44.32 

30.0 

4.0 

2.45 

39.2 

4.2 

41.16 

26.4 

4.7 

32.89 

26.6 

4.8 

45.34 

29.9 

5.0 

2.35 

38.9 

5.2 

40.77 

26.4 

5.7 

33.23 

26.6 

5.8 

46.42 

29.9 

6.0 

2.23 

38.6 

6.2 

40.35 

26.5 

6.7 

33.58 

36.7 

6.8 

47.56 

29.8 

7.0 

2.12 

38.3 

7.2 

39.91 

26.5 

7.7 

33.95 

36.7 

7.8 

48.75 

29.8 

8.0 

2.03 

37.9 

8.2 

39.45 

26.4 

8.7 

34.32 

36.8 

8.8 

50.00 

29.7 

9.0 

1.99 

37.6 

9.2 

38.98 

26.4 

9.7 

34.70 

36.9 

9.8 

51.29 

29.7 

10.0 

2.02 

37.2 

10.2 

38.50 

26.3 

10.7 

35.07 

27.1 

10.8 

52.59 

89.7 

1 1.0 

2.12 

36.9 

11.2 

38.02 

26.3 

11.7 

35.43 

37.2 

11.8 

53.86 

29.7 

19.0 

2.29 

36.6 

12.2 

37.57 

26.2 

12.7 

35.77 

27.4 

12.8 

55.09 

29.8 

13.0 

2.50 

36.2 

13.2 

37.15 

26.1 

13.7 

36.09 

27.6 

13.8 

56.26 

29.8 

14.0 

2.74 

35.9 

14.2 

36.75 

25.9 

14.7 

36.39 

27.7 

14.8 

57.37 

29.9 

15.0 

2.99 

35.6 

15.2 

36.38 

25.8 

15.7 

36.67 

27.9 

15.7 

58.41 

29.9 

16.0 

3.22 

35.4 

16.2 

36.03 

25.7 

16.7 

36.95 

28.0 

16.7 

59.42 

30.0 

17.0 

3.41 

35.1 

17.8 

35.68 

25.7 

17.7 

37.23 

28.2 

17.7 

60.42 

30.0 

18.0 

3.56 

34.8 

18.2 

35.33 

25.6 

18.7 

37.52 

88.3 

18.7 

61.44 

30.0 

19.0 

3.69 

34.5 

19.2 

34.96 

25.5 

19.7 

37.82 

88.4 

19.7 

62.50 

30.0 

SO.O 

3.82 

34.3 

20.2 

34.58 

25.4 

20.7 

38.13 

28.6 

80.7 

63.61 

30.0 

21.0 

3.96 

34.0 

21.3 

34.19 

25.4 

21.7 

38.45 

28.7 

21.7 

64.77 

30.1 

82.0 

4.13 

33.7 

22.2 

33.78 

25.3 

22.7 

38.77 

28.9 

22.7 

65.97 

30.1 

23.0 

4.36 

33.3 

23.2 

33.35 

25.1 

23.7 

39.08 

29.1 

23.7 

67.17 

30.2 

24.0 

4.66 

33.0 

24.2 

32.93 

25.0 

24.7 

39.39 

29.3 

24.7 

68.36 

30.3 

25.0 

5.03 

32.7 

25.2 

32.53 

24.8 

25.7 

39.68 

29.5 

25.7 

69.53 

30.4 

26.0 

5.46 

32.4 

26.2 

32.16 

24.6 

26.7 

39.94 

29.7 

26.7 

70.64 

30.5 

27.0 

5.93 

32.1 

27.2 

31.82 

24.5 

27.7 

40.19 

30.0 

27.7 

71.69 

30.7 

27.9 

6.42 

31.8 

28.2 

31.50 

24.3 

28.6 

40.43 

30.2 

28.7 

72.68 

30.8 

28.9 

6.91 

31.6 

29.2 

31.20 

24.1 

29.6 

40.66 

30.4 

29.7 

73.62 

30.9 

29.9 

7.37 

31.4 

30.2 

30.91 

23.9 

30.6 

40.88 

30.6 

30.7 

74.52 

31.1 

30.9 

7.78 

31.1 

31.2 

30.62 

23.8 

31.6 

41.11 

30.8 

31.7 

75.42 

31.2 

31.9 

1 

1 

8.15 

30.9 

20 


Digitized  by 


Google 


306 


MAY,   1888. 


OIRCUMPOTiAE  STARS 

a 

APPAKENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  UrB»  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Ceph 

ei  (Hev.) 

Mean 
Solar 
Date. 

6  Ur8»  Minoris. 

Mean 
Solar 
Date. 

X  Une  Minoris. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Declina- 
tion 
North. 

Bight 
Aacen- 
sion. 

Declina- 
tion 
North. 

May 

h    m 
1  17 

+  88  42 

May 

h     m 

6  47 

+87  13 

May 

h    m 
18    8 

+86  36 

May 

h     m 

19  36 

+88  57 

1.9 

8.15 

30.9 

1.8 

8 

30.62 

83.8 

1.6 

B 

41.11 

30.8 

1.7 

15.48 

31.2  i 

•2.9 

8.50 

30.7 

8.8 

30.33 

83.6 

8.6 

41.34 

31.0 

8.7 

16.35 

31,3 

3.9 

8.84 

30.4 

3.8 

30.03 

83.5 

3.6 

41.58 

31.8 

3.7 

17.38 

31.4 

4.9 

9.80 

30.1 

4.2 

29.70 

83.3 

4.6 

41.84 

31.4 

4.6 

18.35 

31.5 

5.9 

9.60 

89.9 

5.2 

29.35 

83.8 

5.6 

48.11 

31.6 

5.6 

19.43 

31.6 

6.9 

10.05 

89.6 

6.2 

28.98 

83.0 

6.6 

42.38 

31.8 

6.6 

80.55 

31.7 

7.9 

10.57 

29.3 

7.1 

28.61 

38.8 

7.6 

48.64 

38.1 

7.6 

81.68 

31.9 

8.9 

11.16 

89.0 

8.1 

28.25 

88.6 

8.6 

48.89 

38.4 

8.6 

88.79 

38.0 

9.9 

11.80 

88.7 

9.1 

27.91 

88.4 

9.6 

43.18 

38.7 

9.6 

83.84 

38.2  i 

10.9 

18.47 

88.5 

10.1 

27.60 

88.1 

10.6 

43.33 

33.0 

10.6 

84.83 

38.4 

11.9 

.13.15 

88.3 

11.1 

27.32 

81.9 

11.6 

43.51 

33.3 

11.6 

85.75 

38.6 

12.9 

13.88 

88.1 

12.1 

27.06 

21.6 

18.6 

43.67 

33.5 

18.6 

86.60 

38.8 

13.9 

14.46 

87.9 

13.1 

26.83 

21.4 

13.6 

43.88 

33.8 

13.6 

87.39 

33.0 

14.9 

15.05 

87.7 

14.1 

26.62 

21.8 

14.6 

43.97 

34.1 

14.6 

88.14 

33.2 

15.9 

15.61 

87.5 

15.1 

26.41 

81.0 

15.6 

44.18 

34.3 

15.6 

88.89 

33.4 

16.9 

16.14 

87.3 

16.1 

26.19 

80.8 

16.6 

44.88 

34.5 

16.6 

89.67 

33.6 

17.9 

16.68 

87.1 

17.1 

25.96 

80.6 

17.6 

44.45 

34.8 

17.6 

30.50 

33.7 

18.9 

17.85 

86.9 

18.1 

25.71 

80.4 

18.6 

44.63 

35.0 

18.6 

31.36 

33.9 

19.9 

17.86 

86.7 

19.1 

25.45 

80.8 

19.6 

44.81 

35.3 

19.6 

38.95 

34.1 

80.9 

18.58 

86.5 

80.1 

25.18 

19.9 

80.6 

44.99 

36.5 

80.6 

33.15 

34.3 

81.9 

19.84 

86.8 

81.1 

84.98 

19.7 

81.6 

45.16 

36.8 

81.6 

34.05 

34.5 

88.9 

80.03 

86.0 

88.1 

84.67 

19.4 

88.6 

45.31 

36.9 

83.6 

34.99 

34,7 

83.9 

80.86 

85.0 

83.1 

84.44 

19.1 

83.6 

45.44 

36.5 

83.6 

35.73 

35.0 

84.9 

81.78 

85.7 

84.1 

84.84 

18.8 

84.6 

45.56 

36.8 

94.6 

36.46 

35.8 

85.9 

88.58 

85.5 

85.1 

84.09 

18.5 

85.6 

45.64 

37.8 

85.6 

37.19 

35.5 

86.9 

83.41 

85.4 

86.1 

83.96 

18.8 

86.6 

45.71 

37.5 

86.6 

37.73 

35.8 

87.9 

84.80 

85.3 

87.1 

83.84 

18.0 

87.6 

45.78 

37.8 

87.6 

38.99 

36.1 

86.9 

84.94 

85.8 

88.1 

83.78 

17.7 

88.6 

45.84 

38.0 

88.6 

38.89 

36.3 

89.9 

85.64 

85.1 

89.1 

83.61 

17.4 

89.6 

45.91 

38.3 

89.6 

39.36 

36.5 

30.9 

86.33 

85.0 

30.1 

83.49 

17.8 

30.6 

45.99 

38.6 

30.6 

39.94 

36.7 

31.9 

87.00 

84.8 

31.1 

83.34 

17.0 

31.6 

46.08 

38.8 

31.6 

40.56 

37.0 

38.9 

87.70 

84.6 

38.1 

83.17 

16.7 

38.6 

46.18 

39.1 

38.6 

41.93 

37.3 
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APPAKENT  PLACES  POR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Un»  Minom. 
(Polaris.) 

51  Cephei  (Hbv.) 

6  Una  Hlnoris. 

X  UruB  Minoiis. 

Hean 

SOIBT 

Mmb 
Solar 
Date. 

Mean 
Solar 
Date. 

MeMi 
Sdar 
Date. 

RigM 
A«oen- 
■ion. 

DeoUna. 

Hon 

North. 

■ion. 

DeoUna. 

Hon 

North. 

Bight 

Asoen- 

■ion. 

Declina- 
tion 
North, 

Bight 
Asoen- 
■ion. 

DeoUna. 

tion 

North. 

June 

h    m 
1  17 

+  88  42 

Jane 

h    m 
6  47 

+87  18 

June 

18     8 

+86  36 

June 

h    m 

19  86 

+88  57 

1.9 

8 

27.70 

// 
24.6 

1.1 

23.17 

16.7 

1.6 

46.18 

39.1 

1.6 

41.23 

37.2 

2.9 

28.44 

24.4 

2.1 

22.99 

16.5 

2.6 

46.28 

39.4 

2.6 

41.93 

37.4 

3.8 

29.24 

24.2 

3.1 

22.81 

16.2 

3.5 

46.39 

39.7 

3.6 

42.64 

37.7 

4.8 

30.12 

24.1 

4.1 

22.64 

15.9 

4.6 

46.48 

40.1 

4.6 

43.33 

37.9 

5.8 

31.03 

24.0 

5.1 

22.48 

15.6 

5.5 

46.55 

40.4 

5.6 

43.99 

38.2 

6.8 

31.97 

23.9 

6.1 

22.35 

15.3 

6.6 

46.60 

40.7 

6.6 

44.59 

38.5 

7.8^ 

32.94 

23.8 

7.1 

22.25 

14.9 

7.5 

46.61 

41.1 

7.6 

45.11 

38.8 

8.8 

33.90 

23.7 

8.1 

22.18 

14.6 

8.6 

46.61 

41.4 

8.6 

45.55 

39.2 

9.8 

34.82 

23.6 

9.1 

22.14 

14.3 

9.5 

46.60 

41.8 

9.6 

45.92 

39.5 

10.8 

35.69 

23.5 

10.1 

22.12 

14.0 

10.5 

46.59 

42.1 

10.6 

46.23 

39.8 

11.8 

36.52 

23.5 

11.1 

22.10 

13.7 

11.5 

46.57 

42.4 

11.6 

46.53 

40.0 

12.8 

37.81 

23.4 

12.1 

22.08 

13.4 

12.6 

46.56 

42.6 

12.6 

46.83 

40.3 

13.8 

38.08 

23.4 

13.0 

22.06 

13.2 

13.6 

46.54 

42.9 

13.6 

47.16 

40.5 

14.8 

38.86 

23.3 

14.0 

22.03 

18.9 

14.5 

46.55 

-43.2 

14.6 

47.53 

40.8 

15.8 

39.68 

23.2 

16.0 

21.98 

12.7 

15.6 

46.56 

43.5 

15.6 

47.94 

41.1 

16.8 

40.54 

23.1 

16.0 

21.91 

12.4 

16.6 

46.56 

43.8 

16.6 

48.37 

41.4 

;    17.8 

41.46 

23.0 

17.0 

21.85 

18.1 

17.6 

46.55 

44.1 

17.6 

48.79 

41.7 

1    18.8 

42.44 

23.0 

18.0 

21.80 

11.8 

1&5 

46.53 

44.4 

18.6 

49.18 

42.0 

19.8 

43.47 

23.0 

19.0 

21.77 

11.4 

19.5 

46.50 

44.8 

19.6 

49.52 

42.3 

90.8 

44.52 

22.9 

20.0 

21.77 

11.1 

20.6 

46.46 

45.2 

20.6 

49.78 

42.6 

21.8 

45.56 

22.9 

21.0 

21.80 

10.7 

21.5 

46.40 

45.5 

21.6 

49.96 

43.0 

22.8 

46.68 

22.9 

22.0 

21.86 

10.4 

22.5 

46.31 

45.8 

22.6 

50.11 

43.3 

23.6 

47.56 

22.9 

23.0 

21.96 

10.1 

23.6 

46.19 

46.2 

23.6 

50.17 

43.7 

24.8 

48.49 

22.9 

24.0 

22.06 

9.8 

24.5 

46.08 

46.5 

24.6 

50.19 

44.0 

25.8 

49.87 

22.9 

25.0 

22.15 

9.6 

25.5 

45.97 

46.7 

25.6 

50.20 

44.3 

26.8 

50.81 

23.0 

26.0 

22.24 

9.2 

26.5 

45.87 

47.0 

26.5 

50.24 

44.6 

27.6 

51.02 

23.0 

27.0 

22.32 

8.9 

27.5 

45.77 

47.3 

27.5 

50.32 

44.9 

2a6 

51.86 

23.0 

26.0 

22.38 

8.7 

26.5 

45.66 

47.5 

28.5 

50.44 

45.1 

»Jd 

52.71 

22.9 

29.6 

22.42 

6.4 

29.5 

45.60 

47^ 

29.5 

50.61 

45.4 

30.8 

53.62 

22.9 

30.0 

22.45 

6.1 

30.5 

45.58 

48.1 

30.5 

50.60 

45.7 

31.6 

54.58 

22.9 

31.0 

22.48 

7.8 

31.5 

45.45 

48.5 

31.6 

50.98 

46.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Unsd  Mlnoria. 
(Polaris.) 

51  Cephei  (Hsv.) 

6  UrsiB  Minoris. 

AUrsaD 

MinoiiA. 

Meon 

SolAT 

Date. 

Mean 
Solar 
Date. 

Mean 
Solar 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Date. 

Right 
Ascen- 
sion. 

.De6Un». 

tion 

North, 

III 

Declina- 

tion 

North. 

July 

h    m 

1  17 

+88  42 

July 

h    m 

6  47 

+  87  12 

Jaly 

h     m 
18     8 

+  86  36' 

July 

h    m 

19  36 

+88  67 

1.8 

54.68 

99.9 

I.O 

99^48 

67.8 

1.6 

45.45 

48.5 

1.5 

60.98 

46.1 

9.8 

65.69 

99.9 

9.0 

99.53 

67.5 

9.5 

45.35 

48.8 

9.6 

51.19 

46.4 

3.8 

56.63 

99.9 

3.0 

99.60 

67.1 

3.5 

45.93 

"     49.1 

3.5 

51.90 

46.7 

4.8 

67.69 

99.9 

4.0 

99.69 

66.8 

4.6 

45.09 

49.6 

4.6 

61.91 

47.1 

6.8 

68.74 

93.0 

5.0 

99.89 

66.5 

6.5 

44.93 

49.8 

6.6 

61.16 

47.6 

6.8 

59.77 

93.1 

6.0 

99.98 

66.1 

6.6 

44.75 

60.1 

6.6 

61.00 

47.8 

7.8 

60.75 

93.9 

7.0 

93.16 

65.8 

7.6 

44.67 

60.4 

7.6 

60.79 

48.9 

8.8 

61.66 

93.3 

8.0 

93.35 

66.6 

8.6 

44.39 

60.7 

8.5 

60.55 

48.5 

9.8 

69.53 

93.4 

9.0 

93.56 

65.9 

9.6 

44.90 

60.9 

9.6 

60.30 

48^ 

10.7 

63.37 

93.4 

10.0 

93.74 

65.0 

10.4 

44.01 

61.9 

10.5 

60.08 

49.1 

11.7 

64.90 

93.5 

11.0 

93.91 

64.7 

11.4 

43.83 

51.4 

11.5 

49^ 

49.3 

18.7 

65.04 

93.6 

19.0 

94.06 

64.6 

19.4 

43.66 

61.7 

19.6 

49.73 

49.6 

13.7 

65.91 

93.7 

13.0 

94.90 

64.9 

13.4 

43.50 

59.0 

13.5 

49.60 

49.9 

14.7 

66.83 

93.7 

14.0* 

94.35 

63.9 

14.4 

43.34 

59.3 

14.6 

49.48 

S0.9 

15.7 

67.89 

93.8 

15.0 

94.60 

63.6 

15.4 

43.17 

59.6 

16.6 

49.33 

60.6 

16.7 

68.86 

939 

16.0 

94.67 

63.3 

16.4 

49.97 

69.9 

16.6 

49.13 

60.9 

17.7 

69.99 

94.0 

17.0 

94.86 

69.9 

17.4 

49.76 

63.9 

17.5 

48.88 

51.3 

18.7 

70.98 

94.1 

18.0 

95.08 

62.6 

18.4 

49.51 

53.6 

18.5 

48.67 

51.7 

19.7 

79.01 

94.9 

18.9 

95.34 

62.3 

19.4 

49.96 

63.8 

19.5 

48.17 

59.0 

90.7 

73.00 

94.4 

19.9 

95.69 

62.0 

90.4 

49.00 

54.1 

90.6 

47.70 

59.4 

91.7 

73.94 

94.6 

90.9 

95.99 

61.7 

21.4 

41.73 

54.3 

21.5 

47.19 

69.7 

99.7 

74.89 

94.8 

91.9 

96.99 

61.4 

22.4 

41.46 

54.6 

22.5 

46.66 

53.0 

93.7 

75.65 

95.0 

99.9 

96.59 

61.1 

28.4 

41.90 

54.8 

23.5 

46.14 

53.3 

94.7 

76.45 

95.1 

93.9 

26.80 

60.9 

94.4 

40.95 

55.0 

24.5 

45.66 

53.6 

95.7 

77.94 

95.9 

94.9 

27.07 

60.7 

25.4 

40.71 

55.9 

25.5 

46.99 

63.9 

96.7 

78.04 

95.4 

95.9 

27.31 

60.4 

26.4 

40.47 

55.4 

26.5 

44.89 

64.1 

97.7 

78.88 

96.6 

96.9 

27.53 

60.2 

27.4 

40.94 

65.7 

97.5 

44.46 

64.4 

98.7 

79.77 

95.6 

97.9 

97.75 

59.9 

28.4 

40.01 

66.9 

98.5 

44.10 

54.7 

99.7 

80.71 

95.7 

98.9 

97.99 

59.6 

99.4 

39.77 

56.9 

99.5 

43.71 

55.1 

30.7 

81.68 

95.9 

99.9 

98.94 

59.3 

30.4 

39.59 

66.6 

30.5 

43.98 

65.4 

31.7 

89.67 

96.1 

30.9 

98.51 

59.0 

31.4 

39.94 

56.7 

31.5 

49.79 

65.7 

39.7 

1 
1 

83.66 

96.3 

31.9 

98.81 

58.7 

39.4 

38.93 

57.0 

39.6 

49.99 

66.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

. 

a  Vnm  Minoris. 
(Polaris.) 

51  Cephei  (Hev.) 

S  Una  Minoris. 

X  UraiB  Minoris. 

Mean 
8o3ar 
Date. 

Mean 
Solar 
Date. 

Aug. 

Mean 
Solar 
Date. 

Mean 
Solar 
Dote. 

1 

Bight 
Aioen- 
■ion. 

DeoUna. 

tion 

North, 

Bight 
Aacen- 
don. 

Dedina- 

tion 

North. 

Bight 

Aaeen- 

don. 

Declina- 
tion 
North. 

Hi 

Declina. 

tion 

North. 

Aug. 

h    m 
1   18 

+88  42 

h    m 

6  47 

+87  12 

Aug. 

h     m 
18    8 

+86  86 

Aug. 

h    ni 

19  36 

+88  67 

1.7 

83.66 

86.3 

1.9 

89.15 

1/ 
58.4 

1.4 

38.93 

57.0 

1.5 

48.38 

56.1 

8.7 

84.68 

86.5 

8.9 

39.51 

58.3 

8.4 

:)8.6t 

57.3 

3.4 

41.57 

66.4 

3.7 

85.58 

36.7 

3.9 

39.88 

57.9 

3.4 

38.38 

57.5 

3.4 

40.85 

66.7 

4.7 

86.37 

87.0 

4.9 

30.36 

57.7 

4.4 

37.95 

57.7 

4.4 

40.08 

57.0 

5.7 

87.16 

87.8 

5.9 

30.64 

.      57.5 

5.4 

37.68 

57.9 

5.4 

39.31 

57.3 

6.7 

87.89 

87.4 

6.9 

31.00 

57.3 

6.4 

37.30 

58.1 

6.4 

38.55 

67.6 

7.7 

88.60 

87.6 

7.9 

31.34 

67.1 

7.4 

36.99 

58.3 

7.4 

37.83 

57.9 

8.7 

89.38 

87.8 

8.9 

31.67 

56.8 

8.4 

36.68 

58.4 

8.4 

37.14 

58.1 

9.7 

30.07 

88.0 

9.9 

31.99 

56.6 

9.4 

36.38 

58.6 

9.4 

36.48 

58.4 

10.7 

30.86 

88.8 

10.9 

33.31 

66.4 

10.4 

36.08 

58.8 

10.4 

35.85 

68.7 

11.7 

31.69 

88.4 

11.9 

33.64 

56.1 

11.4 

35.77 

59.0 

11.4 

35.30 

59.0 

18.7 

38.56 

88.6 

18.9 

33.99 

55.9 

13.4 

35.46 

59.8 

18.4 

34.58 

59.3 

1 

13.7 

33.46 

88.9 

13.9 

33.-38 

55.6 

13.4 

35.13 

59.4 

13.4 

33.79 

59.6 

14.7 

34.37 

89.1 

14.9 

33.79 

55.3 

14.4 

34.77 

59.7 

14.4 

33.00 

59.9 

15.6 

35.86 

89.4 

15.9 

34.38 

55.1 

15.4 

34.40 

59.9 

15.4 

33.13 

60.3 

16.6 

36.18 

89.7 

16.9 

34.67 

54.8 

16.3 

34.08 

60.1 

16.4 

31.19 

60.5 

17.6 

36.98 

30.0 

17.9 

35.13 

54.6 

17.3 

33.63 

60.3 

17.4 

30.30 

60.8 

18.6 

37.65 

30.3 

18.9 

35.58 

54.4 

18.3 

33.33 

60.4 

18.4 

89.19 

61.1 

19.6 

38.38 

30.6 

19.9 

36.03 

54.3 

19.3 

38.84 

60.5 

19.4 

38.18 

61.3 

S0.6 

38.95 

30.9 

80.9 
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3.6 

96.73 

58.8 

3.1 

63.56 

51.4 

3.1 

74.87 

66.9 

4.3 

44.88 

7.9 

4.6 

97.11 

57.1 

4.0 

53.39 

51.1 

4.1 

73.70 

66.0 

5.3 

44.19 

7.6 

5.6 

97.49 

67.3 

6.0 

53.09 

50.8 

6.1 

79.63 

66.7 

6.3 

43.44 

7.8 

6.6 

97.86 

67.6 

6.0 

59.87 

60.6 

6.1 

71.37 

66.6 

7.3 

49.69 

8.1 

7.6 

98.90 

57.9 

7.0 

59.67 

50.1 

7.1 

70.96 

66.9 

8.3 

41.76 

8.3 

8.6 

98.51 

58.3 

8.0 

59.50 

49.7 

8.1 

69.99 

66.0 

9.3 

40.89 

8.6 

9.6 

98.78 

58.6 

9.0 

59.35 

49.4 

9.1 

68.96 

64.7 

10.3 

40.03 

8.8 

10.6 

99.09 

58.9 

10.0 

52.29 

49.0 

10.1 

67.38 

64.4 

n.3 

39.19 

9.0 

11.6 

99.94 

59.9 

1 1.0 

52.10 

48.7 

11.1 

66.57 

64.1 

19.3 

38.39 

9.9 

19.5 

99.46 

59.5 

12.0 

51.99 

48.4 

19.1 

65.81 

63.0 

13.3 

37.63 

9.3 

13.5 

99.68 

59.7 

13.0 

51.89 

48.1 

13.1 

65.06 

63.6 

14.3 

36.91 

9.6 

14.5 

99.91 

60.0 

14.0 

51.78 

47.8 

14.1 

64.99 

63.4 

16.3 

36.90 

9.7 

15.6 

30.16 

60.3 

15.0 

51.67 

47.6 

16.1 

63.49 

63.9 

16.3 

35.48 

9.9 

16.6 

30.49 

60.5 

16.0 

51.54 

47.9 

16.1 

69.67 

69.0 

17.3 

34.73 

10.9 

17.5 

30.69 

60.8 

17.0 

51.40 

46.8 

17.1 

61.80 

69.7 

18.3 

33.99 

10.4 

18.5 

30.97 

61.9 

18.0 

51.26 

46.6 

18.1 

60.89 

69.4 

19.3 

33.06 

10.6 

19.5 

31.94 

61.4 

19.0 

51.13 

46.1 

19.1 

69.99 

69.9 

90.3 

39.13 

10.8 

90.5 

31.49 

61.8 

90.0 

61.09 

45.8 

90.1 

59.19 

61.9 

21.3 

31.14 

11.0 

91.5 

31.70 

69.1 

91.0 

50.92 

45.4 

91.1 

58.30 

61.6 

99.3 

30.13 

11.9 

99.5 

31.88 

69.4 

92.0 

50.84 

45.0 

99.1 

57.66 

61.9 

93.3 

99.13 

11.4 

93.6 

39.04 

69.8 

93.0 

50.77 

44.6 

93.1 

66.88 

60.9 

94.3 

98.14 

11.5 

94.5 

39.17 

63.9 

24.0 

50.72 

44.3 

94.1 

66.98 

60.6 

95.3 

97.19 

11.6 

95.5 

39.28 

63.5 

25.0 

50.70 

43.9 

96.1 

65.73 

60.3 

96.3 

96.30 

11.7 

96.5 

39.40 

63.8 

96.0 

50.69 

43.6 

96.0 

56.91 

60.0 

97.3 

95.46 

11.9 

97.5 

39.53 

64.1 

27.0 

50.67 

43.3 

97.0 

54.70 

69.7 

98.3 

94.64 

19.0 

98.5 

39.68 

64.3 

98.0 

50.64 

49.9 

98.0 

54.17 

60.4 

99.3 

93.83 

19.1 

99.6 

39.84 

64.6 

99.0 

60.60 

49.6 

99.0 

53.61 

69.1 

30.3 

93.00 

19.9 

30.6 

33.00 

64.9 

30.0 

50.56 

49.3 

30.0 

53.03 

68.9 

31.3 

99.14 

19.4 

31.5 

33.17 

66.9 

31.0 

60.51 

49.0 

31.0 

59.49 

68.6 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Dat«. 

a  Andromede. 

7  Pegasi. 
(JUgenib.) 

pHjdrL 

ISCeti. 

1 

Right 
Ascension. 

DeoUnatlon 
yorth. 

Right 
Ascenaion. 

Declination 
Nifrth. 

Right 
Ascension. 

Declination 
South. 

Right 
Ascension. 

South. 

h     m 

0    2 

+28  28 

h     m 

0    7 

+  14  83 

h      in 

0  19 

0           1 

-77  52 

h     m 

0  24 

1 
-  4  34 

Jan.    0.2 

35.16  -.16 

22.5  -0.8 

8 

27.27  -.19 

37.4  -0.8 

47.93  -.99 

92.2  +0.8 

18*48  -.19 

43J  -0.7 

10.2 

35.02     .14 

216     1.1 

27.15     .19 

36.6    0.9 

47.03     .66 

91.1     1.3 

18.36    .19 

43.8    0.6 

20.3 

34.88     .13 

20.3     1.4 

27.03    .11 

35.6     1.0 

46.21     .78 

89.5    1.9 

18.25    .11 

44.3    OJ 

30.3 

34.75    .W 

18.9     1.5 

26.93     .10 

34.5     1.1 

4.5.46     .60 

87.3     9.4 

18.14     .10 

44.7    0.4 

Feb.    9.1 

34.64     .10 

17.3     1.6 

26.84     .06 

33.4     1.1 

44.83     .58 

84.7     9.8 

18.05    .08 

45.0  -0.9 

I9.I 

34.56  -.07 

15.6  -1.7 

26.77  -.05 

32.4  -1.0 

44.31  -.45 

81.7  +3.9 

17.98  -.06 

45.1     0.0 

29.1 

34.51  -.03 

14.0     1.6 

26.73  -.03 

31.4     0.0 

43.93     .31 

78.3    3  5 

17.93     .04 

45.0  iO.9 

Mar.  10.0 

34.49  •l-.Ol 

12.4     1.5 

26.71     .00 

30.6    0.7 

43.69  -.16 

74.7    3.7 

17.90  -.01 

44.8    0.4 

20.0 

34.52     .05 

11.0     1.3 

26.74  +.04 

29.9     0.6 

43.61     .00 

71.0     3.8 

17.91  +.03 

44.2    0.6 

30.0 

34.59     .00 

9.7    l.l 

26.80    .00 

29.5  -0.3 

43.68  +.16 

67.1     3.8 

17.96    .07 

43.5    0.9 

Apr.   9.0 

34.71  +.14 

8.8  -0.8 

26.91  +.13 

29.4     0.0 

43.92  +.31 

63.3  +3.8 

18.05  +.11 

42.5  +1.1 

18.9 

34.87     .18 

8.2  ^.4 

27.06     ,17 

29.5  +0.3 

44.31     .46 

59.6     3.6 

18.18    .16 

41.3    1.3 

28.9 

35.08    .83 

8.0    0.0 

27.25     .91 

30.0    0  6 

44.84     .61 

66.1     3.4 

18.35    .19 

39.8    1.6 

May    8.9 

35.33     .90 

8.1  +0.3 

27.47     .94 

30.8    0.0 

45.52     .76 

52.8    3.1 

18.55    .99 

:W.1     1.7 1 

18.8 

35.61     .99 

8.7    0.7 

27.73     .97 

31.9     1.9 

46.34     .86 

49.9    9.8 

18.80     .96 

36.3    1.0 

28.8 

35.91  +.31 

9.6  +1.1 

29.02 +J» 

33.3  +1.5 

47.26  +.06 

47.3  +«.3 

19.06  +.98 

34.4  49.0 

June  7.8 

36.24     .33 

10.9    1.5 

28.32    .31 

34.9     1.7 

48.26  1.04 

45.2    1.9 

19.35     .30 

32.3    9.0 

17.8 

36.58     .34 

12.6    1.8 

28.63     .31 

36.7     1.9 

49.34  1.10 

43.6    1.4 

19.66     .31 

30.3    9.0 

27.7 

36.91     .33 

14.4     9.0 

28.95    .31 

38.7    9.0 

50.46  1.19 

42.5    0.8 

19.97     .31 

28.2    9.0 

July   7.7 

37.24     .39 

16.6    9.9 

29.26    .30 

40.8    9.1 

51.59  1.19 

41.9+0.3 

20.28    .30 

26.3    1.0 

17.7 

37.55  +.30 

18.9  +9.4 

29.55  +.98 

43.0  +9.1 

52.70+1.08 

41.9 -«.8 

20.57  +.99 

24.4  +1.7 

27.7 

37.84     .97 

21.3     9.4 

29.83     .96 

45.1     9.1 

53.76  1.09 

42.6    0.9 

20.85    .97 

22.8   i.s; 

4ug.  6.6 

38.09     .94 

23.8    9.6 

30.07    .93 

47.2    9.0 

54.74     .09 

4.3.8     1.4 

21.11     .94 

21.4    1.8 ! 

16.6 

38.31     .90 

26.2    9.4 

30.29     .90 

49.2     1.0 

55.60     .80 

45.4     1.9 

21.34     .91 

20.2    l.lj 

26.6 

38.49     .16 

28.7    9.4 

30.47     .16 

51.0     1.7 

56.33     .65 

47.6    9.3 

21.53     .18 

19.3    Ojl 

Sept.  5.5 

38.63  +.19 

31.0  +9.3 

30.61  +.19 

52.6  +1.6 

66.90  +.48 

50.1  -«.7 

21.69  +.14 

18.6 +04 

15.5 

38.73  +.08 

33.2    9.1 

30.71     .08 

54.1     1.4 

57.30    .80 

52.9    9.9 

21.81     .10 

ia2+0J 

25.5 

38.79  +.04 

35.3     1.0 

30.78    .05 

55.4     1.1 

67.51  +.11 

55.9    3.1 

21.89    .07 

18.1    0.0 

Oct.    5.5 

38.81     .00 

37.1     1.7 

30.81  +.01 

56.4     0.9 

57.53  -.08 

59.0     3.1 

21.94 +.03 

18.3 -OJ I 

15.4 

38.80  -.03 

38.7    1.6 

30.80  -.09 

57.2     0.6 

57.35     .96 

62.1     3.0 

21.95    .00 

18.6    0.4 

25.4 

38.75  -.08 

40.0  +1.9 

30.77  -.05 

57.8  +0.5 

57.00  -.43 

65.0  -9.7 

21.94  -.03 

19.1  -0.0 

Nov.   4.4 

38.68    .06 

41.1     0.0 

.30.71     .07 

58.1  +0.9 

56.49     .68 

67.5    9.4 

21.90     .05 

19.7    0.7 

14.4 

38.59    .10 

41.8    0.6 

30.64     .08 

58.3    0.0 

55.83     .71 

69.8    9.0 

21.84     .07 

20.5    0.8 

24.3 

38.48    .19 

49.2  +0.3 

30.55     .10 

58.2  -0.9 

55.07     .81 

71.5     1.5 

21.76    .00 

21.3    0.8 

Dec.    4.3 

38.35    .13 

42.4     0.0 

30.44     .11 

57.9     0.4 

54.22     .87 

72.7    0.9 

21.66    .10 

22.0    0.8 

14.3 

38.21  -.14 

42.3  -0.3 

30.32  -.19 

57.5  -0.5 

63.32  -.91 

73.2  -«.S 

21.56 -.11 

22,9 -4JJ 

24.2 

38.06     .14 

41.7     0.6 

30.20     .19 

56.8     0.7 

52.40     .99 

73.2  +«.4 

21.45    .11 

23.6    0.7 

!          34.2 

37.92  -.14 

41.0-0.9 

30.08  -.19 

56.1  -0.8 

51.50 -.90 

72.5  +1.0 

21.33  -.19 

24.3  -0.8 

Digitized  by 


Google 


FIXED  STARS,   1888. 


315 


APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  CassiopeaB. 

P  Ceti. 

81  Casiiopen. 

ePiioiom. 

Mean 
Solar 
Date. 

Si«bt 
Asceaaion. 

Deolinaiion 
North. 

Sight 
Ascenaion. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North, 

Eight 
Ascension. 

North, 

b     m 

0  84 

+55  55 

h     m 

0  37 

-18  35 

h      m 

0  36 

+74  22 

h      m 

0  57 

O            / 

+  7  17 

Jan.    0.3 

9.07  -.30 

32.'6  -0.9 

57J6  -.13 

79.7  -0.6 

s 
16.11  -.79 

45.7  40.9 

7.81  -.19 

It 

7.6  -0.7 

10.9 

8.77     .80 

38.1     0.7 

57.03     .13 

80.8    0.4 

15.38     .73 

45.7  -0.4 

7.08     .19 

6.9    0.7 

20.3 

8.47     .90 

31.1      t.9 

56.91     .19 

80.4  -0.1 

14.65     .71 

45.0     1.0 

6.96     .19 

6.8    0.7 

30.8 

8.19     .87 

89.7     1.6 

56.79     .11 

80.4  +0.1 

13.96     .66 

43.7     1.5 

6.84     .19 

5.5    0.7 

Feb.   9.1 

7.93     .94 

87.8    9.0 

56.68    .10 

80.1     0.4 

13.33     .60 

41.9     9.0 

6.78    .11 

4.8    0.6 

19.1 

7.71  -.19 

85.7  -9.3 

56.59  -.08 

79.6  40.7 

18.78  -.40 

39.7  -9.4 

6.68  -.00 

4.8-0.5 

^^.1 

7.54     .14 

83.3     9.6 

56.58     .05 

78.7     1.0 

18.34     .37 

37.1     9.7 

6.53    .07 

3.7    0.4 

Mar.  10.1 

7.43     .08 

80.7     9.6 

56.48  -.08 

77.6     1.9 

18.03     .94 

34.8    9.0 

6.48  -.04 

3.3    0.8 

80.0 

7.39  -.01 

18.8     9.5 

56.48  +.01 

76.3    1.5 

11.87 -.08 

31.8     3.0 

6.46    .00 

3.1  -0.1 

30.0 

7.48  +.07 

15.7     9.4 

56.51     .05 

74.7     1.7 

11.86 +.00 

88  8    9.0 

6.47  +.04 

3.3  40.1 

Apr.   9.0 

7.58  -l-.M 

13.4  -99 

56.59  +.00 

73.9  +1.0 

18.00  +JM 

25.3  -9.8 

6.53  +.08 

3.4  40.4 

19.0 

7.70    .91 

11.3     1.9 

56.70     .14 

70.9    9.9 

18.30     .87 

88.7    9.6 

6.63     .19 

4.0     0.6 

98.9 

7.95    .98 

9.7     1.4 

56.86     .18 

68.7    9.9 

18.73     .50 

80.8    9.9 

6.77     .16 

4.7    0.9 

May   8.9 

8.86    .34 

8.4     1.0 

57.06     .99 

66.5    9.3 

13.89     .61 

18.4    1.7 

6.95    .90 

5.8    1.9 

18.9 

8.63    ^39 

7.6     0.6 

57.89    .95 

64.1     9.4 

13.96     .71 

16.9    1.9 

7.17     .94 

7.1     1.4 

88.8 

9.04  +.43 

7.3  -0.1 

57.56  +.98 

61.7  +9.3 

14.78  +.70 

16.0  -0.7 

7.48  +.97 

8.6  41.6 

June  7.8 

9.48     .45 

7.5  +0.4 

57.85     .30 

59.4     9.3 

15.54     .84 

15.5  -0.9 

7.70     .90 

10.3     1.8 

17.8 

9.95    .47 

8.1     0.0 

58.16     .39 

57.8     9.9 

16.40     .87 

15.6  +0.1 

8.00     .80 

13.1     1.9 

87.8 

10.48    .47 

9.3     1.4 

58.48     .39 

55.1     9.0 

17.87     .87 

16.3     0.9 

8.31     .31 

14.0     1.9 

July  7.7 

10.80    .46 

10.9     1.8 

58.81     .39 

53.8     1.7 

18.14     .86 

17.5     1.5 

8.68    .31 

16.0    9.0 

17.7 

11.34  +.44 

18.9  49.9 

59.18  +.31 

51.6  +1.5 

18.97  +.81 

19.8  41.9 

8.98  +.80 

18.0  49.0 

87.7 

11.76    .40 

15.3    9.5 

59.48    .90 

.'>0.3     1.1 

19.75     .75 

81.4     9.4 

9.81     .98 

19.9     1.9 

Aug.  6.7 

18.14     .36 

18.0    9.8 

59.70     .96 

49.3    0.6 

80.46     .68 

83.9    9.7 

9.49    .96 

31.7    1.7 

16.6 

18.48    .31 

80.9    3.0 

59.94     .93 

48.7     0.5 

81.10     .60 

86.8    3.1 

9.73     .93 

83.4     1.6 

86.6 

18.77     M 

83.9    8.1 

60.16     .90 

48.4  +0.1 

81.63     .48 

30.0     3.3 

9.95     .90 

84.8    1.4 

Sept.  5.6 

13.01  +.90 

87.1  +3.9 

60.33  +.16 

48.5  -0.9 

88.07  +.38 

33.5  +3.6 

10.13 +.17 

86.1  +1.1 

15.5 

13.18    .15 

30.3    3.9 

60.47     .19 

48.9    0.5 

88.39     jsn 

37.0     3.6 

10.28     .13 

87.1     0.9 

85.5 

13.31     .00 

33.5    3.9 

60.57     .06 

49.6    0.8 

88.60     .15 

40.7     3.7 

10.40     .10 

88.0    0.7 

Oct.    5.5 

13.37  +.04 

36.7    3.1 

00.63     .04 

50.G    1.1 

88.69  +.09 

44.4     3.6 

10.48     .06 

88.5    0.5 

15.5 

13.38  -.09 

39.7    9.9 

60.66  +.01 

51.7     1.9 

82.66  -.00 

47.9     3.5 

10.53  +.03 

88.9    0.3 

85.4 

13.33  -.07 

48.5  +9.6 

60.65  -.09 

53.0  -1.3 

88.58  -.90 

51.4  +3.3 

10.55     .00 

29.1  40.1 

Nov.  4.4 

13.84     .19 

45.0     9.3 

60.68     .06 

54.4     1.4 

88.86     .31 

54.6    3.0 

10.54  -.09 

89.1  -0.1 

14.4 

13.09     .16 

47.8     9.0 

60.55     .07 

55.7     1.3 

81.89     .41 

57.5    9.7 

10.51     .04 

88  9    0.9 

84.3 

18.91     .90 

49.0     1.6 

60.47     .00 

57.1     1.9 

81.43     .51 

60.0    9.3 

10.45     .06 

88.6    0.4 

Dec.   4.3 

18.69     .94 

50.3     1.1 

60.37     .11 

58.8     1.1 

80.87     .60 

68.0     1.8 

10.38     .06 

88.1     0.6 

14.3 

13.44  -.96 

51.8  +0.6 

60.86  -.19 

59.3  -1.0 

80.84  -.66 

63.6  +1.9 

10.89  -.10 

87.6  -0.6 

84.3 

18.16     .96 

51.6+0.1 

60.14     .19 

60.1     0.7 

19.56     .70 

64.5    0.7 

10.18     .11 

37.0    0.6 

34.8 

n.87-.30 

51.5-0.4 

60.01  -.13 

60.8  -0.5 

18.8:^  -.73 

64.9  40.1 

10.07  -.19 

36.3  -0.7 
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97.6     1.6 

17.8 

52.48  +.33 

54.2  +1.7 

4.55  +.31 

17.8  +1.6 

51.73 +.65 

38.1  +0.8 

19.89  +.31 

99.4  +1.8 

97.7 

52.80     .39 

56.0    1.8 

4.85    .30 

19.6     1.7 

59.38    .65 

39.1     1.9 

13.90    .39 

31.9    1.7 

Aug.  6.7 

53.12     .31 

57.8    1.8 

5.15    .99 

21.3     1.6 

52.03     .63 

40.5     1.6 

13.50    .99 

39.8    1.6 

16.7 

53.41     .98 

60.6    1.6 

6.43     .97 

92.8    1.5 

53.64     .60 

49.3    9.0 

13.78    .98 

34.3    1.5 

96.7 

53.68     .90 

61.4    1.6 

6.70     .99 

24.2    1.3 

54.23     .06 

44.4     9.3 

14.05     .98 

35.7     1.4 

Sept.  5.6 

53.93  +.93 

63.2  +1.7 

5.93  +.99 

95.5  +1.1 

64.76  +.51 

46.9  -tft-O 

14.30  +J8 

36.9  +1.1 

15.6 

54.15    M 

64.8    1.6 

6.14     .90 

96.5    6.9 

56.95    .45 

49.6    9.9 

14.59     .91 

37.9    0.9 

95.6 

54.34     .17 

66.3    1.6 

6.33     .17 

97.3    0.7 

65.67     .39 

52.5    3.0 

14.79    .18 

38.6    0.0 

Oct.    5.5 

54.49     .14 

67.7     1.8 

6.48     .14 

97.8    0.5 

56.02     .99 

55.6    8.1 

14.88    .19 

39.1     0.4 

15.5 

54.62    .11 

68.9    1.1 

6.60     .11 

98.9    0.3 

66.30     JH 

68.8    3.9 

16.09     .19 

39.4  40.9 

95.5 

54.71  +.08 

70.0  +1.0 

6.69  +.06 

98.4  +0.1 

66.51  +.16 

69.0+3.9 

15.13  +.09 

39.6    0.0 

Nov.  4.5 

54.77     .04 

70.9    0.8 

6.75     .09 

98.4  -0.1 

56.63  +.06 

65.1     9.1 

16.90    .06 

39.5  -0.1 

14.4 

54.80  +.01 

71.6    0.6 

6.78  +.09 

98.9    0.9 

56.67     .00 

68.9    3.6 

16.95  +.03 

39.3    0.3 

94.4 

54.79  -.09 

72.2    0.9 

6.79  -.01 

97.9    0.3 

56.62  -.09 

71.0    9.7 

16.97    .00 

39.0    0.4 

Dec.   4.4 

54.76     .09 

72.5    0.3 

6.76     .04 

97.5    0.4 

56.49     .17 

73.7    9.4 

15.96  -.09 

38.5    9.4 

14.4 

54.70  -.07 

72.7  +0.1 

6.71  -.06 

97.1  -0.5 

56.28  -.95 

75.9  4«.l 

16.99  -.06 

38.1  -9.9 

94.3 

54.62     .10 

72.7  -0.1 

6.63     .09 

96.5    0.5 

55.99     .39 

77.8    1.6 

16.15    .06 

37.5    0.5 

34.3 

54.51  -.19 

72.5  -0.3 

6.54  -.11 

96.0  -0.5 

55.03  -.30 

79.9  +1.1 

15.06  -.11 

37.0  -0.6 
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7  Ceti. 

aCeti. 

48  Cephei  (H.) 

CArietii. 

Mean 
Solar 
D»te. 

Bight 
Aaoenaion. 

B«oUiiation 
North. 

Bight 

North, 

Bight 
Asoension. 

Deolixution 
North. 

+77°  19 

Bight 
AscenBion. 

DeeUnaUon 
North. 

b     m 

2  87 

+  2  46 

b      m 

2  56 

+  3  38 

b     m 

3    6 

b      m 

3     8 

+20  37  , 

1 

Jan.   0.3 

29.73  "M 

39.2  -0.8 

25.48  -.08 

50'.7  -0.7 

11.12  -.00 

25.8  +9.9 

27.97  -.08 

39.5  -0.1 ' 

10.3 

29.63    .11 

38.5    0.7 

25.39     .11 

50.0    0.7 

10.45     .73 

27.7     1.7 

27.87     .11 

39.4     0.9: 

20.3 

29.60     .13 

37.9    0.0 

25.27     .13 

49.3    0.8 

9.67     .88 

29.1     1.1 

27.75     .13 

39.2    0.3. 

30.3 

29.36     .14 

37.3    0.5 

25.13     .14 

48.8    0.5 

8.80     .80 

29.9  +0.5 

27.61     .15 

38.9    0.4 

Feb.  9.2 

29.21     .15 

36.8    0.4 

24.98     .15 

48.3    0.4 

7.89     .08 

30.1  -0.1 

27.44     .17 

38.4     0.5 

19.3 

29.06  -.Ifi 

36.5  -0.8 

24.82  -.15 

47.9  -0.8 

6.97  -.91 

29.7  -0.7 

27.27  -.17 

37.9  -0.5 

29.2 

28.92    .14 

36.2  -0.1 

24.67     .15 

47.7  -0.9 

6.07     .80 

28.8    1.9 

27.10     .17 

37.4     0.6' 

Mar.  10.2 

28.78    .19 

36.2    0.0 

24.53    .13 

47.6     0.0 

5.24     .77 

27.3    1.7 

26.94     .15 

36.8    0,6 

20.1 

28.67     .00 

36.2  40.9 

24.40     .11 

47.6  +0.1 

4.52     .06 

25.4    9.1 

26.80     .13 

36.2    0.6 

30.1 

28.60    .M 

36.5    0.4 

24.31     .08 

47.9    0.3 

3.93     .51 

23.2    9.4 

26.69     .00 

35.7    0.61 

Apr.  9.1 

28.55  -.08 

37.0  +0.0 

24.25  -.04 

48.3  40.5 

3.50  -.34 

20.6  -0.6 

26.62  -.05 

35.2  -0.4 

19.0 

28.55  •l-.Oi 

37.7    0.8 

24.23     .00 

48.9     0.7 

3.26  -.15 

17.9    9.8 

26.59  -.01 

34.9    0.3; 

29.0 

28.60    .07 

38.6    1.0 

24.26  +.05 

49.7    0.9 

3.20  +.03 

15.1     9.8 

26.61  +.04 

34.7  -0.1 ! 

May  9.0 

28.68    .11 

39.7    1.9 

24.33    .00 

50.7     1.1 

3.33     .93 

12.4     9.7 

26.68    .00 

34.7  +0.1  \ 

19.0 

28.82    .15 

41.0    1.4 

24.44     .14 

52.0     1.8 

3.65     .41 

9.8    9.5 

26.80     .14 

34.9    0.3 

28.9 

28.99  •l-.tO 

42.5  +1.0 

24.60  +.18 

53.4  +1.5 

4.14  +.57 

7.4  -9.9 

26.96  +.18 

35.3  +0.6 1 

Jane  7.9 

29.20    .93 

44.2    1.7 

24.80     .88 

55.0     1.0 

4.80     .79 

6.3     1.0 

27.16     .98 

36.0     0.7 

17.9 

29.45    M 

45.9    1.8 

26.03    .95 

56.6    1.7 

5.59     M 

3.6     1.5 

27.41     .96 

36.8     0.9 

27.9 

29.72    .90 

47.7     1.8 

26.30    .97 

58.4     1.8 

6.50     .98 

2.4     1.1 

27.68     .98 

37.8     1.1 

July  7.8 

30.01     .98 

49.6     1.8 

25.58    .90 

60.2    1.8 

7.51    1.04 

1.5    0.6 

27.97     .30 

39.0     1.9 

17.8 

30.31  ^.ao 

51.4  +1.8 

25.87  +.80 

62.0  +1.7 

8.58+1.08 

1.2-0.1 

28.28  +.81 

40.3  +1.3 

27.8 

30.61     .80 

53.2    1.7 

26.17     .80 

63.6     1.8 

9.69  1.19 

1.3  +0.3 

28.60     .89 

41.6    1.4 

^og.  6.7 

30.91     .90 

54.8    1.5 

26.47    .80 

65.2     1.5 

10.82  1.19 

1.8    0.8 

28.92     .81 

43.1     1.4 

16.7 

31.20     .90 

55.2    1.8 

26.76     .90 

66.7    1.8 

11.94   l.U 

2.9     1.19 

29.23    .31 

44.5    1.4 

26.7 

31.47    .90 

57.4     1.1 

27.04     .97 

67.9    1.1 

13.03  1.07 

4.3     1.7 

29.53    .99 

45.9     1.4 

Sepl.  5.7 

31.72^.94 

58.4  +0.8 

27.31  +.95 

68.9  +0.9 

14.08+1.01 

6.2  +9.1 

29.82  +.97 

47.2  41.3 

15.6 

31.95    M 

59.1     0.5 

27.55     .93 

69.6    0.0 

15.06     .93 

8.5    9.4 

30.06    » 

48.5     1.9 

25.6 

32.15     .19 

59.6    0.3 

27.77     .91 

70.1     0.4 

15.95     .84 

11.1     9.7 

30.32    .93 

49.6    1.1 

Oct.    5.6 

32.33     .10 

59.8  +0.1 

27.96     .18 

70.3  +0.1 

16.74     .73 

14.0     3.0 

30.54     .90 

50.6     1.0 

15.6 

32.48     .13 

59.8  -0.1 

28.13     .15 

70.3  -O.I 

17.41     .61 

17.1     3.9 

30.73     .18 

51.5     0.8 

25.5 

32.60  -I-.IO 

59.6  -0.8 

28.26  +.19 

70.1  -0.3 

17.96  +.47 

20.3  +3.3 

30.90  +.15 

52.3  +0.7 

Nov.  4.6 

32.69     .07 

59.2    0.5 

28.37     .10 

69.7    0.6 

18.35     .39 

23.7     3.4 

31.03     .19 

52.9    0.6 

14.5 

32.75     .00 

58.6    0.0 

28.45    .00 

69.2    0.6 

18.59  +.16 

27.1     3.4 

31.13     .00 

1)3.4    0.4 

24.4 

32.78  +.08 

58.0    0.7 

28.50  +.03 

68.6    0.7 

18.67  -.01 

30.4     3.3 

31.20     .06 

53.8    0.3 

Dec.    4.4 

32.78  -.01 

57.3    0.7 

28.52     .00 

67.9    0.7 

18.57     .18 

33.6     3.1 

31.23  +.09 

54.1     0.9 

14.4 

32.75  -.04 

56.5  -0,7 

28.51  -.03 

67.1  -0.7 

18.31  -.34 

36.6  +9.8 

31.23 -.09 

54.2  +0.1 

24.4 

:^.69     .07 

55.8    0.7 

26.46     .00 

66.4     0.7 

17.88     .60 

39.2    9.4 

31.20     .05 

54.3     0.0 

34.3 

32.61  -.09 

55.1  -0.7 

28.39  -.09 

65,7  -0.7 

17.30  -.66 

41.4  +9.0 

31.13 -.08 

54.3  -0.1 
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a  Periei. 

cEridani. 

6  Peraei. 

9  Taori. 

MMm 
SoUtf 
Bute. 

1 

Bight 
Asoenslon. 

DeoUnatioii 
North. 

Bight 
Asoenaion. 

South, 

Bight 
Aaoenahm. 

DeoUnatioD 
North. 

Bight 
Aaoensloii. 

DeeHoatloD  ; 
North.      . 

h     m 

3  16 

+49  27 

h     m 

3  27 

o         ; 

-  9  50 

h     m 

3  34 

+47  25 

h     m 
3  40 

1 

+23  45 

Jan.    0.4 

2o!35  -.13 

44.8  +1.9 

39.37  -.08 

28.1  -1.3 

57.77  -.10 

44.0  +1.9 

49!87  -.05 

95.0  +0.1 1 

10.3 

20.19    .18 

45.8    0.8 

39.28     .10 

29.2    1.1 

57.64     .15 

45.1     0.9 

49.80     .09 

25.1     0.0 

80.3 

19.99    .99 

46.5    0.5 

39.16     .13 

30.2    0.9 

57.47     .19 

45.8     0.6 

49.69     .13 

25.1  -0.1 

30.3 

19.76    .95 

46.8  +0.1 

39.02     .14 

30.9    0.6 

57.25     .93 

46.3  +0.3 

49.55     .15 

24.9    0.9 

Feb.   9.3 

19.50     .97 

46.8  -0.3 

38.86    .15 

31.4     0.4 

57.01     .95 

46.4  -0.1 

49.39     .17 

24.7     0.3' 

19.2 

19.23  -.97 

46.3  -0.6 

38.69  -.17 

31.7-0.1 

56.76  -.96 

46.1  -0.4 

49.21  -.18 

24.4-0.4' 

29.3 

18.96     .96 

45.5    1.0 

38.52    .17 

31.7  40.1 

56.49     .96 

45.5     0.8 

49.02     .18 

23.9     0.5 1 

Mar.  10.2 

18.70     .94 

44.4     1.3 

38.35    .16 

31.4    0.4 

56.24     JM 

44.6     1.0 

48.85     .17 

23.4     0.5 

20.1 

18.48     .90 

43.0     1.6 

38.20     .14 

30.9    0.6 

56.01     .91 

43.4     1.3 

48.68    .15 

22.9    0.6 

30.1 

18.30  ^.15 

41.4     1.6 

38.08    .11 

30.1     0.0 

55.82     .16 

42.0     1.5 

48.55     .19 

22.3    0.5 

Apr.  9.1 

18.18 -.09 

39.7  -1.7 

37.98  -.08 

29.1  +1.9 

55.68  -.11 

40.5  -1.6 

48.44  -.08 

21.8  -0.5 

19.1 

18.11  -.03 

37.9    1.7 

37.93  -.03 

27.8     1.4 

55.60  -.05 

38.9     1.0 

48.39  -.03 

21.3    0.4 

99.0 

18.12 -f  .04 

36.2    1.7 

37.91  +.01 

26.3    1.6 

55.58  +.09 

37.3    1.6 

48.37  +.01 

20.9    0.S 

May   9.0 

18.19    .11 

34.6     1.6 

37.95    .05 

24.6     1.8 

55.63    .08 

35.7     1.5 

48.41     .06 

20.7  -0.1 

19.0 

18.33    .17 

33.1     1.3 

38.02    .10 

22.7    9.0 

55.74     .14 

34.3     1.3 

48.50     .11 

20.7    0.0 1 

29.0 

18.53  +.93 

31.9-1.1 

38.15  +.14 

20.6  +9.1 

55.91  +.91 

33.2  -1.1 

48.63  +.16 

20.8  +0.9 : 

Jane  7.9 

18.80     .99 

31.0     0.8 

38.31     .18 

18.4     9.9 

56.15     .96 

32.2    0.8 

48.81     .90 

21.1     0.4 1 

17.9 

19.11     .34 

30.3    0.5 

38.51     .99 

16.2     9.9 

56.44     .31 

31.5    0.5 

49.03     .94 

21.6    0.61 

27.9 

19.47     .37 

30.0  -0.9 

38.74     .95 

14.0    9S 

56.77     .85 

31.1  -0.9 

49.29     .97 

22.3    0.8 1 

July   7.8 

19.86     .40 

30.0  +0.9 

39.00     .97 

11.8     9.1 

57.14     .38 

31.0 +0.1 

49..57     .90 

23.2    0.0 1 

17.8 

20.27  +.49 

30.3  +0.5 

39.28  +.98 

9.8  +1.9 

67.53  +.40 

31.2  +0.3 

49.88  +.31 

24.2+IjO| 

27.8 

20.70     .43 

30.9    0.8 

39.57     M 

7.9     1.7 

57.94     .41 

31.7    0.6 

50.19     .39 

25.3    1.9  i 

Aag.  6.8 

21.13     .43 

31.9    1.1 

39.87     .99 

6.3     1.5 

58.35     .49 

32.5    0.0 

50.51     .39 

26.4    1.9' 

16.7 

21.56     .49 

33.1     1.4 

40.16    .99 

4.9     1.9 

58.77     .41 

33.5     1.1 

50.83     .39 

27.7    1.9 

26.7 

21.98     .41 

34.6    1.6 

40.44     .98 

3.9     0.0 

59.18     .40 

34.8     1.3 

51.15     .31 

28.9     1.9 

Sept.  5.7 

22.37  +J8 

36.3  +1.8 

40.71  +.96 

3.2  +0.5 

59.57  +.38 

36.2  +1.5 

51.45 +.30 

30.1  +1.9 

15.7 

22.74     .36 

38.1     1.9 

40.97     .95 

2.9  +0.1 

59.94     .36 

37.8    1.7 

51.74     .98 

31.2     1.1 

25.6 

23.09     .33 

40.1    9.1 

41.21     .93 

3.0  -OJi 

60.30     .34 

39.6    1.8 

52.01     .90 

32.3     1.0 

Oct.    5.6 

23.40     .99 

42.2    9.1 

41.42     .90 

3.4     0.6 

60.62    .31 

41.5    1.0 

52.26     .94 

33.3    0.9 

15.6 

23.67     .95 

44.4     9.9 

41.61     .17 

4.1     0.0 

60.91     .97 

43.4    9.0 

52.49     .91 

34.2    0.8 

25.5 

23.90  +.91 

46.6  +9.9 

41.77 +.15 

5.1  -1.1 

61.16 +.93 

'  45.4  +9.0 

52.69  +.19 

35.0  +0.7 

Not.  4.5 

24.09     .17 

48.8    9.9 

41.90     .19 

6.3    1.3 

61.37    .10 

47.5    9.0 

52.86     .16 

35.6    0.6 

14.5 

24.24     .19 

61.0    9.1 

42.00     .00 

7.7     1.4 

61.54     .14 

49.4     9.0 

53.00    .19 

36.2    0.6 

24.5 

24.33    .07 

53.1     9.0 

42.07    .05 

9.1     1.5 

61.66    .00 

61.4     1.0 

53.11     .09 

36.8    0.5 

Deo.   4.4 

24.37  +.01 

55.1     1.0 

42.11  +.09 

10.6     1.5 

61.72 +.04 

53.2    1.8 

53.18    .05 

:<7.2     0.4 

14.4 

24.35  -.04 

56.8  +1.7 

42.11 -.09 

12.1  -1.4 

61.74  -.01 

54.9  +1.8 

53.21  +.01 

37.5  +0.3 

24.4 

24.28    .00 

58.4    1.4 

42.08    .05 

13.5    1.3 

61.70     .06 

.    56.4     1.4 

53.20  -.03 

37.8     0.9 

34.4 

24.16  -.14 

59.6  +1.1 

42.01  -.08 

14.7  -l.l 

61.61  -.19 

57.7  +1.9 

53.15  -.06 

38.0  +0.1 
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Doolination 
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Bight 

Kight 
Ascension. 
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North, 

Blgbt 
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li     m 
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-13  49 

h      lu 

4  13 

+  15  21 
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4  22 

+  18  55 

Jan.    0.4 

5.91  -.06 

58.1  +0.5 

48^56  -.06 

52.7  -1.5 

0 

25.53  -.09 

16.8 -OJi 

4.96  -.01 

46.'5  -O.i 

10.4 

5.83     .10 

58.5     0.4 

48.49     .09 

54.1     1.3 

25.48     .06 

16.5    0.3 

4.93     .06 

46.4     0.1 

20.3 

5.71     .13 

58.8  +0.8 

48.38     .19 

55.3     1.0 

25.40     .10 

16.3    0.3 

4.85     .10 

46.3     0.1 

30.3 

5.56     .16 

58.9    0.0 

48.24     .15 

56.2    0.8 

25.28     .13 

16.0     0.3 

4.73     .13 

46.2    0.9 

Feb.   9.3 

5.38     .19 

58.8  -0.9 

48.08     .17 

56.8    0.5 

25.13     .16 

15.7    0.3 

4.58     .16 

46.0     0.8 

19.3 

5.19  -.80 

58.6  -0.4 

47.90  -.18 

57.1  -0.9 

24.97  -.17 

15.5  -0.3 

4.42  -.17 

45.8  -0.8 

29.2 

4.99     .90 

58.1     0.5 

47.72     .18 

57.2  +4>.l 

24.79     .16 

15.2    0.3 

4.24     .18 

45.6     0.3 

Mar.  10.2 

4.79     .19 

57.5     0.7 

47.54     .17 

56.9    0.4 

24.61     .17 

15.0     0.2 

4.05     .18 

45.3     0.3 

20.2 

4.61     .17 

56.8     0.8 

47.38     .16 

56.4     0.7 

24.44     .16 

14.8    0.8 

3.88     .16 

45.1     0.3 

30.1 

4.46     .13 

56.0  .0.8 

47.23     .14 

55.5     1.0 

24.29     .13 

14.6    0.1 

3.72     .14 

44.8    0.8 

Apr.   9.1 

4.34  -.09 

55.1  -0.8 

47.12 -.10 

54.4  +1.3 

24.17 -.10 

14.5  -0.1 

3.59  -.11 

44.6  -0.8 

19.1 

4.27  -.06 

54.3     0.8 

47.04     .06 

53.0     1.5 

24.09     .06 

14.5  +0.1 

3.50     .07 

44.4  -0.1 

29.1 

4.25  +.01 

53.5     0.7 

47.00  -.09 

51.4     1.7 

24.05  -.02 

14.6    0.2 

3.45  -.03 

44.3     0.0 

May    9.0 

4.29     .06 

52.9     0.6 

47.01  +.03 

49.5     1.9 

24.05  +.03 

14.8    0.3 

3.45  +.08 

44.4  +0.1 

19.0 

1 

4.37     .11 

52.3     0.4 

47.06     .08 

47.5    2.1 

24.10     .07 

15.2     0.5 

3.50     .07 

44.5    0.9 

i          29.0 

4.51  +.16 

52.0  -0.3 

47.16 +.19 

45.3  +2.2 

24.20  +.12 

15.7  +0.6 

3.59  +.11 

44.9  +0.4 

;Juue  d.O 

4.69     .31 

51.8     0.0 

47.30     .16 

43.0     2.3 

24.34     .16 

16.4     0.8 

3.73     .16 

45.3     0.5 

17.9 

4.92    .95 

51.1)  +0.9 

47.48     .90 

40.6     3.4 

24.53     .20 

17.3     0.0 

3.90     .90 

45.9    0.7 

27.9 

5.19     .96 

52.2     0.4 

47.70     .93 

38.3     2.3 

24.75     .23 

18.2     1.0 

4.12     .83 

46.6     0.8 

July   7.9 

5.49     .31 

52.G     0.6 

47.94     .96 

36.0     9.2 

25.00     .26 

19.3     1.1 

4.37     .86 

47.5     0.9 

17.8 

5.80  +.33 

53.3  +0.8 

48.20  +.27 

33.8  +2.1 

25.27  +.98 

20.4  +1.2 

4.64  +JW 

48.4  +1.0 

27.8 

6.14     .34 

54.1     0.9 

48.49     .99 

31.9     1.8 

25.56     .29 

21.6     1.9 

4.93     .30 

49.4     1.0 

Aug  6.6 

6.48     .34 

55.1      1.0 

48.78     .29 

30.1     1.5 

25.86     .30 

22.7     1.1 

5.23     .30 

50.5     1.0 

16.8 

6.82     .34 

56.2     l.I 

49.08     .99 

28.8     1.2 

26.16     .30 

23.9     1.1 

5.54     .81 

51.5     1.0 

26.7 

7.16     .33 

57.4     1.9 

49.37     .99 

27.7    0.8 

26.46     .30 

24.9     1.0 

5.85     .31 

52.4     0.9 

Sept.  5.7 

7.49  +.39 

58.6  +1.3 

49.65  +.98 

27.1  +0.6 

26.76  +.29 

25.8  +0.9 

6.16  +.30 

53.3  +0.8 

15.7 

7.80     .30 

59.9     1.3 

49.92     .96 

26.8  +0.1 

27.05     .28 

26.6    0.7 

6.45     .29 

54.1     0.7 

25.7 

8.09     .98 

61.1     1J3 

50  J8     .94 

27.0  -0.3 

27.32     .27 

27.3    0.6 

6.74     .88 

54.8     0.6 

Oct.    5.6 

8.36     .96 

62.3     1.9 

50.41      .S£2 

27.5    0.7 

27.58     .25 

27.8     0.4 

7.01      .86 

55.4     0.5 

15.6 

8.61     .93 

63.5     1.2 

50.62     .20 

28.4     l.o 

27.82     .23 

28.1     0.3 

7.26     .94 

55.9     0.4 

25.6 

8.8;^  +.90 

64.7  +1.1 

50.81  +.17 

29.6-1.3 

28.04  +.20 

28.4  +0.8 

7.49  +.22 

56.2  +0.3 

Nov.   4.5 

9.02    .17 

65.8     l.I 

50.97     .14 

31.1      1.5 

28.24     .18 

28.4     0.0 

7.69     .19 

56.4     0.9 

14.5 

9.18     .14 

66.9     1.0 

51.09     .11 

32.7     1.7 

28.40     .15 

28.4  -0.1 

7.87     .16 

56.6     0.1 

24.5 

9.30     .10 

67.8     0.9 

51.18     .07 

34.4     1.8 

28.53     .12 

28.3     0.8 

8.02     .13 

.56.7  +0.1 

Dec.   4.5 

9.38    .06 

68.8    0.9 

• 

51.24  +.04 

36.2     1.8 

28.63     .08 

28.2     0.2 

8.13     .09 

56.7     0.0 

14.4 

9.42  +.08 

69.6  +0.8 

51.26     .00 

38.0  -1.7 

28.70  +.04 

28.0  -0.2 

8.20  +.05 

56.8     0.0 

24.4 

9.41  -.03 

70.3     0.6 

^1.25  -.03 

39.6     1.6 

28.72     .00 

27.8     0.2 

8.23  +.01 

56.7     0.0 

34.4 

9.36  -.07 

70.9  +0.5 

51.20-07 

41.1  -1.4 

28.70  -.04 

27.6-0.8 

8.22  -.03 

56.7    0.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.4 
10.4 
20.4 
30.3 

Feb.    9.3 

]9.3 
89.2 
Mar.  10.2 
20.2 
30.2 

Apr.  9.1 
19.  L 
29.1 

Maj  9.1 
19.0 

29.0 
June  8.0 
17.9 
27.9 
July    7.9 

17.9 
27.8 
Aug.  6.8 
16.8 
26.8 

Sept.  5.7 
15.7 
25.7 

Oct.  5.6 
15.6 

25.6 
Nov.  4.6 
14.5 
24.6 
Deo.    4.5 

J4.5 
24.4 
34.4 


a  Tauri. 
{ALdebaran.) 


Sight 
AscensioD. 


h     m 

4  29 


30.02  -.01 
29.99     .05 

29.91  .09 

29.80  .13 

29.66  .15 

29.50  -.17 
29.32  .18 
29.14     .18 

28.96  .17 

28.81  .14 

28.68  -.19 
28.58  .08 
28.52  -.03 

28.51  +.01 
28.55     .06 

28.63  +.11 
28.76  .15 
28.93  .19 
29.14  .93 
29.38     .95 

29.64  +.97 

29.92  .99 
30.22     .30 

30.52  .30 
.30.83     .30 

31.13  +.30 
31.42  .99 
31.70     .98 

31.97  .96 

32.22  .94 

32.46  +.99 

32.67  .90 
32.85  .17 
.33.00  .13 
33.12    .10 

33.20  +.06 

33.23  +.09 
33.23  -.09 


Declination 
North. 


+  16  16 

53.6  -0.9 
53.4  0.9 
53.2    0.9 

53.0  0.9 

52.8  0.9 

52.6  -0.9 
52.4     0.9 

52.1  0.9 

51.9  0.9 
51.8    0.1 

51.6-0.1 

51.6  -0.1 

51.7  0.0 

51.8  +0.1 

52.1  0.9 

52.6  +0.4 

53.2  0.5 

53.9  0.7 

54.7  0.8 
55.7     0.9 

56.7  +1.0 

57.7  1.0 

58.8  1.0 

59.8  1.0 

60.7  0.9 

61.6  +0.8 

62.3  0.7 

62.9  0.5 

63.3  0.4 

63.6  0.9 

63.8  +0.1 

63.9  0.0 
63.8  -0.1 

63.7  0.1 
63.6    0.9 

63.4  -0.2 
63.2  0.9 
63.1  -0.9 


a  Camelopardalis. 


Right 
Ascension. 


h      m 

4  42 

8 

56.75  -.08 
56.62  .18 
56.39  .97 
56.07  .35 
55.68     .41 

55.24  -.46 
54.77  .48 
54.28  .47 
53.82     .45 

53.39  .40 

53.02  -.33 
52.73  .95 
52.52  .15 
52.42  -.05 
52.42  +.05 

52.52  +.15 
52.72  .95 
53.02  .34 
53.41  .49 
53.87     .50 

54.40  +.55 
54.98     .60 

55.59  .63 
56.24  .65 
56.90     .66 

57.57  +.66 
58.23     .65 

58.87  .63 
59.49     .60 

60.07  .56 

60.60  +.50 

61.08  .44 
61.48  .37 
61.81  .98 
62.04  .19 

62.18  +.09 
62.22  -.09 
62.16 -.19 


Declination 
North. 


+66     8 

63^9  +9.4 
.66.2  9.2 
68.2  1.8 
69.9  1.4 
71.1     1.0 

71.8  +0.5 

72.1  0.0 
71.9-0.5 

71.2  0.9 

70.1  1.3 

68.5  -1.7 
66.7     1.9 

64.7  9.1 
62.5    9.9 

60.2  9.3 

57.9  -9.9 

55.8  9.1 
53.8     1.9 

52.0  1.7 

50.5  1.4 

49.2  -1.1 

48.3  0.7 
47.8  -0.4 

47.6  0.0 

47.8  +0.3 

48.3  +0.7 

49.1  1.0 
50.3     1.4 

51.9  1.7 

53.7  1.9 

55  7  +9.9 

58.0  9.4 
60.5     9.6 

63.1  2.6 

65.8  -1.7 

68.5  +9.7 
71.1     9.5 

73.6  +9.3 


I  Aarigee. 


Right 
Aecension. 


h     m 

4  49 


42.56  .00 
42.54  -.04 
42.47  .09 
42.35  .14 
42.20     .17 

42.01  -.19 

41.81  .91 
41.60     .91 

41.39  .90 
41.20     .18 

41.03  -.15 
40.90     .10 

40.82  .06 
40.79  -.01 
40.81  +.05 

40.88  +.10 
41.01  .15 
41.18     .19 

41.40  .93 
41.65     .97 

41.93  +.30 
42.24  .39 
42.56  .33 
42.90  .34 
43.24     .34 

43.59  +.34 
43.93  .34 
44.26  .33 
44.58  .31 
44.88     .29 

45.16  +.97 
45.42  .95 
45.65  .99 
45.85  .18 
46.00     .13 

46.12  +.09 
46.18  +.04 
46.19 -.01 


Declination 
NortK 


+32  59 

12.2  +0.7 
12.9  0.6 
13.5  0.5 
14.0     0.4 

14.3  0.3 

14.5  +0.1 
14.5  -0.1 

14.3  0.3 

14.0  0.4 
13.5     0.5 

12.9  -0.6 

12.2  0.7 

11.5  0.7 

10.8  0.7 

10.1  0.6 

9.6  -0.5 
9.1     0.4 

8.8  0.9 
8.6  -0.1 

8.6  +0.1 

8.7  +0.9 
9.0  0.3 
9.4     0.5 

9.9  0.6 

10.5  0.6 

11.2  +0.7 

11.9  0.7 

12.6  0.8 

13.4  0.8 

14.2  0.8 

15.0  +0.8 

15.8  0.8 

16.6  0.8 
17.4     0.8 

18.3  0.8 

19.1  +0.8 

19.9  0.8 

20.7  +0.7 


11  Orionig. 


Right 
Aacenaion. 


h      m 

4  58 


10.58  +.01 
10.57  -.Oi 
10.51  .07 
10.42  .11 
10.29     .14 


Declination 

SMlih. 


10.14  • 

9.96 

.18 

9.78 

.18 

9.60 

.18 

9.43 

.16 

9.28 

-.13 

9.16 

.10 

9.09 

.06 

9.05 

-.01 

9.06  +.03 

9.12 +.08' 
9.22     .19 1 
9.36     .16 
9.54     .90 1 
9.76     .93 1 

10.00  +.95 

10.26  .97 
10.55  .99 
10.84  .99 
11.14     .30 

11.44  +.90 
11.73  .30 
12.03  .99 
12.31  .97 
12.58     .96 

12.83 +.94  1 
13.06     .99' 

13.27  .19  1 

13.45  .16 1 
1.3.59     .13 

13.70  +.09 
13.77  +.04 
13.79     .00 


+  15  14 

43"2  -0.3 
43.0    0.3 

42.7  0.2 1 
42.5    0.9! 

42.4  0.S 

1 
42.2  -0  J I 

42.0  0.1' 
41.9    0.1 
41.8-0.1 

41.8  0.0 

41.8  0.0 1 
41.8+0.11 

41.9  0.2! 

42.1  0:3; 

42.5  0.4 

42.9  +0.5 

43.5  0.6 

44.2  0.7 
45.0    0.8 

45.8    0.9', 

46.8  +0.9 

47.7  0.9 

48.6  0.9! 

49.5  0.8* 

50.3  0.7 

50.9  +0.6 

51.6  0.5 1 
52.0  0.3 
52.3  0.9 
5t».4  +0.1 

55J.4  -0.1 
5t>.3  0.9 
5'2.  i     0.2 

51.8  0.3! 
51.5    0.3 

51.2  -0.3 
51.0  0.3 
.50.7  -0.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Aurige. 
{CapeUa.) 

/?  OrioniB. 
(Rt^e/.) 

/?  Tauri. 

Groombridge  966. 

Right 
Asoenaion. 

DecUnatioB 
North. 

Bight 
AaceDsion. 

Deolination 
South. 

Right 
AaoenaioB. 

North. 

Right 
Aaoenaion. 

North, 

Ii     m 
5     8 

+45   52 

h      m 

5    9 

-  8  19 

h      m 

5  19 

+28  30 

h      m 

5  24 

+74  57 

Jan.    0.4 

85.74  +.08 

55.6  +1.5 

8 

9.85  +.01 

64.4  -1.6 

«           1       « 

13.86  +.04      37.3  +0.5 

48.77  -.09 

68.0  +9.9 

10.4 

85.78  -.04 

57.0     1.4 

9.83  -.03 

65.9     1.4 

13.87  --.01       37.8    6.5 

48.66     .19 

64.9    9.7 

5i0.4 

85.t;5     .10 

58.3     1.9 

9.78     .08 

67.8    1.9 

13.83     .06      38.3    0.4 

48.39     .34 

67.6    9.5 

30.4 

8,5.58     .16 

59.4     1.0 

9.68     .11 

68.3     1.0 

13.15     .11       38.7     0.4 

47.97     .49 

69.8    9.1 

Feb,    9.3 

85.34     .90 

60.3     0.7 

9.55     .14 

69.8     0.7 

13.08     .15      39.0     0.3 

47.48     .60 

71.7     1.7 

19.3 

85.18 -.93 

60.8  +0.4 

9.39  -.17 

69.8  -0.5 

I8.«>  -.18      39.3  +0.9 

46.76  -.« 

73.1  +1.9 

89.3 

84.87     .26 

61.8+0.9 

9.88     .18 

70.8  -0.9 

18.67     .19      39.4  +0.1 

46.03     .75 

74.0     0.6 

Mar.  10.8 

84.60     .96 

61.1  -0.9 

9.03     J9 

70.3    0.0 

18.46     .90 

39.4  -0.1 

45.86     .77 

74.4  +0.1 

80.8 

84.34     .95 

60.8    0.4 

8.84     .18 

70.1  +0.3 

18.86     .90 

39.8    0.9 

44.49     .76 

74.8  -0.4 

30.8 

84.10     .93 

60.8    0.7 

8.67     .17 

69.7     0.5 

18.07     .181     39.0    0.3 

43.75     .71 

73.5    0.9 

Apr.   9.8 

83.88  -.90 

59.4  -0.9 

8.51  -.14 

69.1  +0.8 

11.90 -.16 

38.7  -0.3 

43.07  -.63 

78.3  -1.4 

19.1 

83.71     .15 

58.4     1.1 

8.38    .11 

68.8     1.0 

11.76     .19 

38.3     0.4 

48.49     .59 

70.7     1.8 

89.1 

83.58     .10 

57.8     1.9 

8.8*)    .07 

67.0     1.9 

11.66     .081     37.9     0.4 

48.03     .40 

68.7    9.1 

May    9.1 

83.58  -.04 

55.9     1.3 

8.83  -.03 

65.7     1,4 

11.60  -.03'     37.4     0.4 

41.70     .95 

66.5    9.4' 

19.1 

83.51  +.09 

54.6     1.3 

8.88  +.01 

64.8     1.6 

11.59 +.09      37.0     0.4 

1 

41.58 -.10 

64.0    9.5 

89.0 

83.56  +.09 

53.3  -1.3 

8.85  +.05 

68.5+1,8 

11.63 +.06 

36.7  -0.3 

41.49 +.06 

61.4  -9.6  1 

June  8.0 

83.68     .14 

58.0     1.9 

8.38     .09 

60.6     1.9 

11.78     .11 

36.4     0.9 

41.63     .91 

58.8.   9.6' 

1«.0 

83.85     .90 

50.9     1.1 

8.44     .13 

58.6    9.0 

11.86     .16 

36.3  -0.1 

41.91     .35 

56.3    9.5 

87.9 

84.08     .95 

49.9     0.9 

8.59     .17 

56.6    9.0 

18.04     .90 

36.8    0.0 

48.33     .49 

53.9     9.3 

July    7.9 

84.35    .30 

49.1     0.7 

8.77     .90 

54.7    9.0 

18.83     .93 

36.3  +0.1 

48.89     .61 

51.7     9.11 

17.9 

84.67  +.33 

48.5  -0.5 

8.99  +.93 

58.7  +1.9 

18.50  +.96 

'36.4  +0.9 

43.56  +.79 

i 
49.7-1.8' 

87.9 

85.08     .36 

48.0     0.3 

9.83     .96 

50.9     1.7 

18.78     .99 

36.7     0.3 

44.33     .89 

48.1     1.5  > 

Aug.  6.y 

85.39     .38 

47.8  -0.1 

9.49     97 

49.8     1.5 

13.08     .30 

37.0     0.3 

45.19     .69 

46.7     1.9 

16.8 

85.78     .30 

47.8  +0.1 

9.76     .98 

47.8     1.3 

13.39     .32 

37.3     0.4 

46.18     .95 

45.8     0.8 

86.8 

86.18     .40 

47.9     0.9 

10.04     .96 

46.7     1.0 

13.71     .39 1     37.8    0.4 

47.10     .99 

45.8  -0.4 

8ept.  5.8 

86.58  +.41 

48.3  +0.4 

10.33  +.98 

45.9  +0.6 

14.04  +.331     :}8.8  +0.4 

48.10   1.09 

45.0     0.0 

15.7 

86.99     .40 

48.8     0.6 

10.61     .98 

45.4  +0.3 

14.37     .33 

38.6     0.4 

49.13  1.09 

45.8  +0.4  1 

85.7 

87.39     .40 

49.4     0.8 

10.89     .97 

45.3  -0.1 

14.69    .39 

39.0     0.4 

50.15  1.01 

45.7     0.8, 

Oct.    5.7 

87.78     .38 

50.3     0.9 

11.16     .96 

45.6     0.5 

15.01     .31 

39.5    0.4 

51.15     .98 

46.7     1.9 1 

15.6 

88.16    .36 

51.3     1.0 

11.48     .95 

46.3     0.8 

15.38     .30      39.9     0.4 

53.11     .93 

48.1      1.61 

85.6 

88.51  +.34 

58.4  +1.9 

11.66  +.93 

47.8  -l.l 

15.01  +.98      40.8  +0.4 

53.08  +.87 

49.9  +1.9 1 

Nov.  4.6 

88.84     .31 

53.6     1.3 

11.88     .91 

48.5     1.4 

15.89     .97 

40.6     0.4 

53.85     .78 

51.9     9.9; 

14.6 

89.13     .97 

55.0     1.4 

18.08     .18 

50.0     15 

16.14     .93 

41.0     0.4 

54.58     .67 

54.3    9.5  j 

84.5 

89.38     .94 

56.4     1.5 

18.85     .15 

51.6     1.7 

16.36     .90 

41.4     0.4 

55.19     .65 

57.0     9.71 

Dec.   4.5 

89.59     .18 

58.0     1.5 

18.39     .19 

53.3     1.7 

16.54     .16 

41.9     0.5 

55.67     .41 

59.8    9.0 1 

14.5 

89.74  +.19 

59.5  +1.6 

18.49  +.08 

55.0  -1.7 

16.68  +.19 

48.4  +0.5 

56.01  +.95 

68.8  +3.0 

84.5 

89.83  +.06 

61.1     1.5 

18.55  +.04 

56.7     1.6 

16.77     .07      48.8     0.6 

56.18 +.09 

65.8    3.0 

34.4 

89.86     .00 

68.6  +1.4 

18.56     .00 

58.8  -1.5 

16.88 +.081     43.4+0.5 

56.18 -.07 

68.7  +9.8 
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APPARENT  PLACES  FOB  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

6  Orionii. 

a  Leporis. 

e  Orionii. 

a  Columbs. 

Mean 
Solftr 
Dftte. 

-■ 



- 

Bight 
Asoeneion. 

DeolinatioD 
South. 

Bight 
Afloension. 

Deolination 
South. 

Bight 
Ascension. 

Deolination 
South. 

Bight 
Ascension. 

Deolination 
South, 

h     m 

5  26 

o         / 

-  0  22 

h       m 

5  27 

-17  54 

h      m 

5  30 

^  i  16 

h     m 
5  35 

-34    7 

^ 

Jan.   0.4 

17.60  +.03 

66.9  -1.9 

• 
48.10 +.01 

81.7  -9.1 

s 
38.34  +.03 

35.9  -1.3 

B 

36.67     .00 

75.2  -9.9 

10.4 

17.61  -.01 

68.1     1.1 

48.09  -.03 

83.7     1.9 

38.35  -.01 

37.1     l.l 

36.64  -.06 

77.8     u^ 

80.4 

17.58     .00 

69.1     0.9 

48.04     .07 

85.5     1.6 

38.38     .06 

38.8    1.0 

36.56     .10 

80.8     9.9! 

30.4 

17.50     .10 

70.0    0.8 

47.95     .11 

87.0     1.4 

38.84     .09 

39.1     0.8 

38.43     .15 

88.8     1.8 

Feb.  9.3 

17.38    .13 

70.6    0.6 

47.81     .15 

88.8    1.1 

38.13    .13 

39.8    0.6 

36.86     .19 

83.9     1.4 

19.3 

17.84  -.16 

71.1  -0.4 

47.65  -.18 

89.1  -0.7 

31.99 -.16 

40.3  -0.4 

36.06  -.« 

85.1  -1.0 

29.3 

17.07     .17 

71.5-0.9 

47.46     .19 

89.7  -0.4 

31.88     .17 

40.7    0.9 

35.83     .94 

85.9    0.6 

Mar.  10.3 

16.89     .18 

71.6     0.0 

47.86    .90 

89.9    0.0 

31.64     .18 

40.8  -0.1 

35..58     .94 

86.8  H).l 

90.2 

16.71     .18 

71.5+0.1 

47.06     .90 

89.8  +0.3 

31.46     .18 

40.8  +0.1 

35.34     .94 

86.1  +0.3 

30.8 

16.53     .17 

71.3     0.3 

46.86     .18 

89.3    0.6 

31.88     .17 

40.5    0.3 

35.10     .93 

85.5    0.8 

Apr.  9.8 

16.37  -.15 

70.9  +0.5 

46.69  -.16 

88.5  +0.9 

31.18 -.15 

40.1  +0.5 

34.87  -.91 

84.5  +1^ 

19.8 

16.84     .18 

70.3     0.7 

46.53     .14 

87.4     1.9 

30.98     .19 

39.5     0.7 

34.68     .18 

83.1     1.6 

29.1 

16.14     .08 

69.5     0.9 

46.41     .10 

86.0     1.5 

30.88     .09 

38.7     0.9 

34.51     .14 

81.3     1.9 

May   9.1 

16.08  -.04 

68.6     1.0 

46.33     .06 

84.4     1.8 

30.81  -.05 

37.7     l.l 

34.39     .10 

79.8    9.3 

19.1 

16.06     .00 

67.5     1.9 

46.89  -.09 

88.5    9.0 

30.79     .00 

36.6     1.9 

34.31  -.05 

76.8    2.5 

89.0 

16.08  +.04 

66.8  +1.3 

46.89  +.03 

80.4  +9.9 

30.81  +.04 

3.5.3  +1.4 

34.88     .00 

74.1  +9.7 

Juue  8.0 

16.14     .00 

64.0     1.4 

46.:M     .07 

18.1     9.3 

30.86     .08 

33.9     1.5 

34.30  +.04 

71.3    9.0 

16.0 

16.85     .13 

63.4     1.5 

46.43     .11 

15.8    a.4 

30.97     .19 

38.3     1.6 

34.37     .09 

68.3    3.0' 

28.0 

16.39     .16 

61.8     1.6 

46.56     .15 

13.4     9.4 

31.10     .15 

30.7     1.6 

.34.48     .13 

65.3    3.0 1 

July   7.9 

16.57     .10 

60-8    1.6 

46.73     .18 

M.O     9.3 

31.88     .19 

89.1     1.6 

34.63     .17 

68.4     99 1 

17.9 

16.78  +.99 

58.7  +1.5 

46.93  +.91 

8.7  +9.9 

31.48  +.91 

87.5  +1.5 

34.88  +.91 

.59.5  42.7 

87.9 

17.00     .94 

57.8     1.4 

47.15     .94 

6.5    9.0 

31.71     .94 

86.0     1.5 

35.05     .94 

56.9    9.5' 

Aug.  6.8 

17.25     M 

55.8     1.3 

47.40     .96 

4.6     1.8 

31.95     .95 

84.6     1.3 

35.31     .97 

54.5    9.9 

16.8 

17.58     .97 

54.6     1.1 

47.67     .97 

8.9     1.5 

38.88     .97 

83.4     1.1 

35.59     .99 

58.6     1.8 

86.8 

17.80     .98 

53.6    0.9 

47.95     .98 

1.6     1.1 

38.49     .28 

88.4     0.9 

35.89     .90 

51.0     1.3 

Sept.  5.8 

18.08  +.98 

58.9  +0.6 

46.83  +.99 

0.7  +0.7 

38.77  +.38 

81.6  +0.6 

36.80  +.31 

50.0  +0.8 

15.7 

18.36     .98 

58.4  +0.3 

48.58     .99 

0.3  +0.9 

33.05     .98 

81.8  +0.3 

36.58     .39 

49.4  +0.3 

25.7 

18.65     .98 

58.3    0.0 

48.81     .98 

0.8  -0.9 

33.34     .98 

81.1     0.0 

36.83     .31 

49.5  -0.3 

Oct.    5.7 

18.98     .97 

58.4  -0.3 

49.09     .98 

0.7     0.6 

33.08     .97 

81.8  -0.3 

37.14     .31 

50.0    0.9, 

15.7 

19.19     .95 

58.8     0.6 

49.36     .97 

1.5     1.1 

33  89     .96 

81.7    0.6 

37.44     .99 

51.8     1.4' 

85.6 

19.45  +.95 

53.5  -0.8 

49.68  +.95 

8.8  -1.4 

34.15  +.95 

88.4  -0.9 

37.73  +.97 

58.8  -1.9 

Nov.  4.6 

19.69     .93 

54.5     1.0 

49.86     .99 

4.4     1.8 

34.39     .93 

83.4     1.1 

37.99     .94 

54.9    9.31 

14.6 

19.90     .90 

55.6     1.9 

50.07     .90 

6.3     9.0 

34.61     .91 

84.6     1.9 

38.31     .91 

.57.4    9.6 

84.5 

80.09     .17 

56.8     1.3 

50.85     .17 

8.4     9.9 

34.80     .18 

25.9     1.3 

38.41     .17 

60.1     9.8 

Deo.   4.5 

80.85     .14 

58.1     1.3 

50.40     .13 

10.6     9.9 

34.96     .14 

27.3     1.4 

38.56     .13 

63.0    9.9 

14.5 

80.37  +.10 

59.5  -1.3 

50.51  +.09 

18.9  -9.9 

35.00  +.11 

88.7  -1.4 

38.66  +.08 

65.9  -4.9 

24.5 

80.46     .06 

60.7     1.9 

50.58  +.04 

15.1     9.1 

35.17     .06 

30.0     1.3 

38.78  +.03 

68.8    9  8 

34.4 

80.50  +.09 

61.9-1.1 

50.60     .00 

17.1  -1.9 

35.81  +.09 

31.3-1.9 

38.78  -.09 

71.5-9.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Orionis. 

V  Orionis. 

22  Camelop.  (U.) 

fi  Geminorom. 

Mean 
Solar 
DaU>. 

Hight 
AsceusioD. 

Declination 
North. 

Right 
Ascensioii. 

Declination 
North. 

Bight 
AscenBion. 

Declination 
North, 

Right 
AsoenBion. 

Declination 
North. 

h      m 

5  49 

+  7  22 

h      m 

6     1 

O            / 

+  14  46 

h      m 

6    6 

+  69  2l' 

h      m 
6    16 

+22  84 

Jan.    0.5 

7.01  +.09 

59.5  -0.8 

11.21  +.07 

44.3  -  0.4 

32.09  +.19 

22.'6  +9.7 

s 
11.65  +.09 

S.6    0.0 

10.4 

7.05  +.09 

58.7    0.7 

11.26  +.09 

43.9     0.3 

32.15  -.01 

25.3    9.6 

11.72 +.04 

5.6  +0.1 

20.4 

7.04  -.03 

58.1     0.6 

11.26 -.09 

43.6     0.8 

32.08     .13 

27.8    9.5 

11.73  -.01 

5.8    0.9 

30.4 

6.98     .08 

57.5    0.5 

11.22     .07 

43.4     0.9 

31.88     .95 

30.2    9.8 

11.70     .06 

6.0    0.9, 

Feb.    9.4 

6.88     .11 

57.1     0.4 

11.13     .11 

43.3  -0.1 

31.58     .35 

32.3     1.9 

11.62     .10 

6.3    0.3 

19.3 

6.75  -.15 

56.8  -0.9 

11.00  -14 

43.3     0.0 

31.18 -.44 

34.1  +1.6 

11.50 -.14 

6.5  +0.9  j 

29.3 

6..59     .17 

56.6  -0.1 

10.84     .17 

43.3     0.0 

30.70     .50 

35.5     1.1 

11.34     .17 

6.8    0.8 

Mar.  10.3 

6.41     .18 

56.6    0.0 

10.67     .18 

43.3     0.» 

30.17     .54 

36.3    0.6 

11.16     .18 

7.0    OJtl 

20.3 

6.23     .18 

56.5  +0.1 

10.48     .18 

43  4  +0.1 

29.62     .55 

36.7  +0.1 

10.97     .19 

7.1     0.11 

:)0.2 

6.05     .17 

56.7    0.9 

10.30     .18 

43.4     0.1 

29.07     .54 

36.5  -^).4 

10.78     .19 

7.2  +0.1 ' 

Apr.   9.2 

5.89  -.15 

56.9  ^0.3 

10.13  -.16 

43.6  +0.1 

28.55  -.50 

35.9  -0.8 

10.60  -.17 

7.3    0.0 

19.2 

5.75     .J3 

57.2    0.4 

9.oa    .13 

43.7     0.9 

28.08     .43 

34.8     1.3 

10.44     .15 

7.3     0.0, 

89.1 

5.63     .09 

57.7     0.5 

9.86     .10 

43.9    0.9 

27.68     .35 

33.4     1.6 

10.31     .11 

7.3     0.0 1 

May    9.1 

5.56     .06 

58.2     0.6 

9.78     .06 

44.2    0.3 

27.37     .96 

31.6     1.9 

10.21     .08 

7.2     0.0 

19.1 

5.52  -.01 

58.9     0.7 

9.74  -.02 

44.5     0.3 

27.17     .15 

29.5    9.9 

10.15 -.03 

7.2     0.0 

,          29.1 

5.53  -I-.03 

59.7  +0.8 

9  74  +.09 

44.9  +0.4 

27.07  -.04 

27.2  -9.3 

10.14  +.01 

7.2    0.0 

;jimt»  8.0 

5.58     .07 

60.6     0.9 

9.78     .06 

45.3     0.5 

27.08  +.07 

24.9    9.4 

10.17     .05 

7.2    0.0' 

18.0 

5.67     .11 

61.6     J.o 

9.85     .10 

45.9     0.6 

27.21     .18 

22.5    9.4 

10.25     .10 

7.2  +0.1 1 

28.0 

5.80     .15 

62.7     1.1 

9.99     .15 

46.5     0.6 

27.44     .99 

20.1     9.3 

10.37     ,14 

7.3    o.i 

July   8.0 

5.96     .18 

63.8     l.l 

10.15     .18 

47.1     0.7 

27.78     .38 

17.9    8.9 

10.52     .17 

7.4     0.9 

17.9 

6.16 +.81 

64.9  +1.1 

10.34  +.91 

47.8  +0.7 

28.20  +.47 

15.7  -9.0 

10.71  +.90 

7.6  +0.9 

27.9 

6..38     .23 

66.0     l.o 

10.56     .93 

48.4     0.6 

28.72     .55 

13.8     1.8 

10.93     .93 

7.8    0.9 

Aug   6.9 

6.62     .85 

67.0     1.0 

10.80     .95 

49.1     0.6 

29.30     .61 

12.1     1.6 

11.17     .96 

8.0    OJi 

1           16.8 

6.88     .87 

67.9     0.8 

11.06     .97 

49.6     0.5 

29.95     .67 

10.7     1.3 

11.44     .98 

8.2    0.8 

1          26.8 

1 

7.16     .98 

08.6    0.7 

11.34     .98 

50.1      0.4 

30.64     .71 

9.6     0.9 

11.72     .99 

8.3    0.1 

1 
8epr.  5.8 

7.43  +.98 

69.2  +0.5 

n.63  +.99 

50.5  +0.3 

31.37  +.75 

8.8  -0.6 

12.02  +..T0 

8.4  +0.1 

15.8 

7.72     .99 

69.6  +0.9 

11.92     .90 

50.8  +0.9 

32.13     .76 

8.4  -0.9 

12.33     .31 

8.4     0.0 

25.7 

8.01      .99 

69.7     0.0 

12.22     .30 

50,8    0.0 

32.90     .77 

8.4  +0.9 

12.64     .31 

8.4  -0.1 

'.Oct.    5.7 

8.30     .29 

69.6  -0.9 

12.52     .99 

50.8  -0.1 

3:^.67     .77 

8.7    0.5 

12.96     .39 

8.3    o.l 

15.7 

8.59     .98 

69.3     0.4 

12.82     .99 

50.6     0.3 

34.44     .75 

9.3    0.8 

13.27     .31 

8.1     0.9 

25.7 

8.86  +.97 

m  8  -0.6 

13.11  +.98 

50.2  -0.4 

35.18 +.79 

10.3  +1.9 

13.58  +.90 

7.9  -0.9 

Nov.   4.6 

9.12     .95 

68.1      0.7 

13.38     .97 

49.8    0.5 

35.87     .67 

11.7     1.6 

13.88     .99 

7.6     6.3 

14.6 

9.36     .93 

67.3     0.8 

13.64     .95 

49.2     0.5 

36.52     .61 

13.5     1.9 

14.16     .97 

7.4     0.3 

^M.6 

9.58     .90 

6(>.4     0.9 

13.88     .22 

48.7     0.6 

37.09     .53 

15.5     9.9 

14.42     .95 

7.1     0.9 

Dec.    4.5 

9.76     .17 

65.5     0.9 

14.08     .19 

48.1     0.5 

37.57     .43 

17.8    9.4 

14.65     .91 

6.9     0.8 

14.5 

9.91  +.13 

64.5  H).9 

14.25  +.15 

47.6  -0.5 

37.96  +.33 

20.3  +8.6 

14.85  +.17 

6.8  -0.1 

24.5 

10.02     .09 

63.6     0.9 

14.38     .11 

47.1     0.4 

38.23     .91 

22.9     9.7 

15.00     .19 

6.8    0.0 ' 

1          34.5 

lO.Oi)  f.04 

62.8  -0.8 

14.46  +.06 

46.7  -0.3 

38.37  +.08 

25.6  +9.8 

15.10  +.06 

6.8  +0.1 ' 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Argug. 
(Canopus.) 

y  G«iiiinoruiii. 

a  Canis  Majoris. 
(«r»«#.) 

f  Canis  Majoris. 

Right 
AsceDsioD. 

Declination 
South, 

o          t 

-52  37 

Right 
Ascension. 

h     m 

6  31 

Declination 
North. 

Right  • 
Ascension. 

Declination 
South. 

Righ* 
Ascension. 

i 

DecIinatioD , 
Soulk. 

li      m 

6  21 

+  16  29 

h        lU 

6  40 

-16  33 

h       ni 

6  54 

-28  49 

Jan.    0.5 

0 

29.98  +.01 

73.0  -3.3 

15.03  +.11 

31.4  -0.4 

8 

13.60  +.09 

65.2  -2.4 

14?48  +.08 

18.9  -9  9 

10.5 

29.95  -.07 

76.4     3.9 

15.11     .06 

31.1     0.3 

13.66  +.04 

57.5     9.2 

14.54  +.04 

21.7     9.7 

20.4 

29.85     .13 

79.5    3.0 

15.14  +.01 

30.8     0.9 

13  67  -.09 

59.5     2.0 

14.56 -.01 

24.4    9.5 

30.4 

29.68     .20 

82.3     9.6 

15.12 -.04 

30.7  -0.1 

13.63     .06 

61.4     1.7 

14.51      .07 

26.8    9  3 

Feb.    9.4 

29.45     .35 

84.7     9.9 

15.06     .09 

30.7     0.0 

13.55    '.10 

63.0     1.4 

14.42     .11 

28.9    1.9 1 

19.4 

29.18 -.30 

86.7  -1.7 

14.95  -.13 

30.8  +0.1 

13.43  -.14 

64.3  -1.1 

14.28  -.15 

30.7-1.6 

♦29.3 

28.86     .33 

88.2     1.9 

14.80     .15 

30.9    0.1 

13.28     .17 

65.3     0.8 

14.11     .19 

32.1     1.2  j 

Mar.  10.3 

28.51     .35 

89.1     0.7 

14.64     .17 

*31.0    0.9 

13.10     .19 

65.9    0.5 

13.91     .91 

33.1     0  8| 

20.3 

28.15     .36 

89.6  -0.1 

14.45     .18 

31.2    0.9 

12.90     .90 

66.3  -0.9 

13.69     .29 

33.6-0  4, 

30.3 

27.79     .36 

89.5  +0.3 

14.27     .18 

31.3    0.2 

12.71     .90 

66.3  +0.9 

13.47     .99 

33.8    0.0 

Apr.    9.8 

27.43  -.34 

88.9  +0.8 

14.09  -  .17 

31.5+0.9 

12.52  -.19 

65.9  +0.5 

13.25 -.91 

33  6  +0.4 

19.2 

27.10     .31 

87.8     1.6 

13.93     .15 

31  7    0.2 

12.34     .17 

65.3    0.8 

13.04     .90 

32.9    0.6 

29.2 

26.81      .38 

86.2     1.8 

13.80     .19 

31.9     0.2 

12.18     .14 

64.4     1.1 

12.85     .17 

31.9    1.9 

May    9.1 

26.55     .93 

84.2    9.9 

13.69     .08 

32.1     0.9 

12.06     .11 

63.2     1.3 

12.69     .14 

30.5     1.5 1 

1          19.1 

26.34     .18 

81.8     9.6 

13.63  -.04 

32.3    0.3 

11.96     .07 

61.8     1.6 

12..56     .11 

28.8    1.9 1 

'          29.1 

26.19  -.19 

79.1  +9.9 

13.60     .00 

32.6  +0.3 

11.90 -.04 

60.1  +1.8 

12.48  -.07 

26.8  +9.1 

iJune  8.1 

26.10 -.06 

76.1     3.1 

13.62  +.04 

32.9     0.4 

11.89     .00 

58.2     1.9 

12.43  -.03 

24.6    9.3 

'          18.0 

26.07     .00 

72.9     3.3 

13.68     .08 

33.3     0.4 

11.92 +.04 

56.2    9.1 

12.42  +.01 

22.1     9.5 

28.0 

26.09  +.06 

69.6     3.3 

13.78     .11 

33.7     0.4 

11.98     .08 

54.1     9.1 

12.45     .05 

19.5     2.6 

|July    6.0 

26.18     .19 

663     3.3 

13.91     .15 

34.1     0.4 

12.08     .11 

51.9     2.1 

12.53     .09 

16.9    9  6 

I           18.0 

26.33  +.17 

63.0  +3.9 

14.08     .18 

34.6  +0.4 

12.21  +.15 

49.8  +9.1 

12.64  +.13 

14.2  49  6. 

27.9 

26.53     .93 

59.9     3.0 

14.28     .91 

35.0     0.4 

12.37     .18 

47.7    9.0 

12  79     .16 

11.7  9.5: 

Aug.  6.9 

26.78     .97 

57.0     9.7 

14.50     .93 

35.5     0.4 

12.57     .91 

45.8     1.8 

12.97     .90 

9.3     9.9 

16  9 

27.08     .31 

54.5     9.3 

14.75     .95 

35.8     0.3 

12.78     .93 

44.2     1.5 

13.18     .93 

7.2    9.0 

1          26.8 

27.41     .35 

.52.4     1.8 

J  5.0 1     .97 

36.1     0.9 

13.02     .95 

42.8     1.9 

13.42     .95 

5.4    1.6: 

iSept.  5.8 

27.78  +.38 

50.8  +1.3 

15.29  +.98 

36.2  +0.1 

13.28  +.27 

41.8+0.8 

13.69  +.97 

4.0  +1.9 

1          15.8 

28.17     .39 

49.8    0.7 

15.58     .99 

36.3     0.0 

13.55     .98 

41.1  +0.4 

13.97     .99 

3.0     0.7 

,          25.8 

28.57     .40 

49.5  +0.1 

15.88     .30 

36.2-0  2 

13.84     .99 

40.9    0.0 

14.26     .30 

2.0  +0.2- 

Oct.    5.7 

28.98     .40 

49.7  -0.6 

16.18     .31 

36.0     0.3 

14.13     .99 

41.1  -0.5 

14.57     .31 

2.7  -0.3 

15.7 

29.38     .39 

50.6     1.9 

16.49     .30 

35.6    0.4 

14.42     .99 

41.8     0.9 

14.88     .31 

3.3     0.9 

25.7 

29.76  +.37 

.52.2  -1.8 

16.79  +.30 

35.1  -0.5 

14.70  +.98 

43.0  -1.3 

15.19  +.30 

4.4  -1.4 

Nov.   4.7 

30.12     .34 

54.2    a.3 

17.09     .29 

34.6     0.6 

14.99     .97 

44.4     1.7 

15.49     .99 

6.0    1.8! 

14.6 

30.44     .30 

56.8     9.8 

17.37     .97 

34.0     0.6 

15.25     .35 

46.2     9.0 

15.78     .97 

8.1     9.9. 

24.6 

30.72     .25 

,59.8     3.1 

17.63     .95 

33.3     0  6 

15.49     .23 

48.3    9.2 

16.04     .95 

10.5     95 

|Dec.    4.6 

30.94     .19 

63.  i     3.3 

17.86     .92 

32.7     0.6 

15.71      .90 

50.6    9.3 

16.27     .91 

l?.2     9.8 

14.5 

31.10  +.19 

66.5  -3.5 

18.06  +.18 

32.2  -0.5 

15.89  +.16 

53.0  -9.4 

16.46  +.17 

16.0-9  9, 

24.5 

31.19  +.05 

70.0     3.6 

18.22     .14 

31.7     0.4 

16.03     .12 

55.4     9.4 

16.61     .19 

18.9     9.9 

34.5 

31.21  -.09 

73.4  -8.8 

18.34  +.09 

31.3-0.3 

16.13  +.07 

57.7  -9.9 

16.71  +.07 

21.8-9.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6  Canifl 

Vfajoris. 

d  Geminorum. 

Piazzi 

vii.  67. 

a'  Geminorum. 
{Castor,-) 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
Nwrth. 

h     m 

7     3 

-26  12 

h 

7 

m 

13 

+22  ll' 

h      m 

7  19 

+  68  4l' 

h      m 

7  27 

O           / 

+32    7 

Jan.    0.5 

51.19  +.08 

62'3  -9.8 

26.53 

+.15 

8.5  -0.1 

8 

15.10  +.39 

26.6  +9.4 

27.75  +.18 

52.4  +0.4 

10.5 

51.26  +04 

65.0    9.7 

26.66 

.10 

8.4    0.0 

15.36     .19 

29.1     9.6 

27.90     .13 

52.9    0.6 

20.5 

51.29     .00 

67.6    9.5 

26.73  +.05 

8.5  +0.1 

15.48  +.06 

31.7     9.6 

28.00     .07 

63.6    0.7 

30.4 

51.26  -.05 

70.0    2:2 

26.76 

.00 

8.6    0.9 

15.48  -.07 

34.4     9.6 

28.04  +.01 

54.4     0.8 

JFeb.    9.4 

51.18     .10 

72.1     1.9 

26.73 

-.05 

8  9    0.3 

15.35     .16 

36.9    9.4 

28.02  -.05 

55.2    0.9 

1 

19.4 

51  06  -.14 

73.8-1.6 

26.65 

-..10 

9.3  +0.4 

15.11  -.99 

39.3  +9.9 

27.95  -.10 

56.1  +0.9 

1          29.4 

50.90     .17 

75.2     1.2 

26.53 

.14 

9.7    0.4 

14.77     .38 

41.3     1.9 

27.83     .14 

57.0     0.8 

Mar.  10.3 

50.71      SO 

76.2    0.8 

26.38 

.16 

10. 1     0.4 

14..35     .45 

43.0     1.5 

27.67     .17 

57.8     0.7 

1          20.3 

50.51      .21 

76.9  -0.4 

26.20 

.18 

10  5    0.4 

13.86     .50 

44.3     1.0 

27.49     .19 

58.5     0.6 

'          30.3 

50.29     .21 

77. 1     0.0 

26.02 

.19 

10.9     0.3 

13.35     .52 

45.1  +0.5 

27.29     .90 

59.0    0.9 

|Apr.   9.2 

50.08  -.21 

76.9  +0.3 

25.83 

-.18 

11.2  +0.3 

12.83  -.51 

45.3    0.0 

27.08  -.90 

59.4  +0.3 

19.2 

49.87      19 

76.4     0.7 

25.66 

.17 

11.4     0.9 

12.32     .49 

45.1  -0.4 

26.89     .18 

59.6  +0.1 

j          29.2 

49.69     .17 

75  4     1.1 

25.50 

.14 

11.6     0.2 

11.85     .44 

44.5    0.9 

26.71     .16 

59.7    0.0 

iMay    9.2 

49.53     .14 

74.2     1.4 

25.38 

.11 

11.7     0.1 

11.45     .37 

43.4     1.3 

96.57     .13 

59.6  -0.9 

19.1 

49.41     .11 

72.6     1.7 

25.28 

.08 

11.8+0.1 

11.11      .99 

41.9     1.6 

26.45     .10 

59.4     0.3 

'          29.1 

49.32  -.07 

70.7  +2.1 

25.22 

-.04 

11.9     0.0 

10.87  -.90 

40.1  -9.0 

26.37  -.06 

59.0  -0.6 

June  8.1 

49.26  -.03 

66.6    2.2 

25.21 

.00 

11.9     0.0 

10.72  -.10 

38.0    9.9 

26.34  -.01 

58.6    0.5 

1           18.1 

49.25  +.01 

66.3     2.4 

25.22 

+.04 

1 1.9     0.0 

10.67     .00 

35.7     9.4 

26.35  +.03 

58.0    0.6 

28.0 

49.28     .05 

6;).8    2.5 

25.29 

.08 

11.9     0.0 

10.72  +.10 

33.3    9.5 

26.40     .07 

57.4     0.6 

jJuly   8  0 

49.35     .09 

61.3     2.5 

25.:i8 

.12 

11.8     0.0 

10.87     .90 

30.8    9.5 

26.49     .11 

56.8    0.6 

18.0 

49.45  +.19 

58.8  +2.5 

25.52  +  15 

11.8    0.0 

11.11  +.30 

28.3  -9.5 

26.62  +.15 

56.1  -0.7 

1           28.0 

49.59     .16 

56.3     2.4 

25.68 

.18 

M.7-0.1 

11.44     .38 

25.8    9.4 

26.78     .18 

55.5    0.7 

1  Aug.  6.9 

49.77     .19 

54.0     2.9 

25.88 

.21 

11.6    0.1 

11.86     .46 

23.5    9.3 

26.98     .21 

54.8    0.7 

16.9 

49  97     .29 

52.0     1.9 

26.10 

.23 

11.5    0.1 

12.36     .53 

21.3    9.1 

27.21     .24 

54.0    0.7 

26.9 

oOJ^O     .24 

50.2     1.6 

26.35 

.26 

11.3     0.9 

12.92     .59 

19.3     1.9 

27.47     .27 

53.3    0.7 

S«pr.  5.8 

50.45  +.26 

48.8  +1.9 

2(>:6I 

+  .28 

II.O  -0.3 

13.54  +.64 

17.5  -1.6 

27.75  +.29 

52.6  -0.7 

15.8 

50.73     .28 

47.9     0.7 

26.90 

.99 

10.7    0.4 

14.21     .69 

16.0     1.3 

28.05     .31 

51.8    0.8 

25.8 

51.01     .29 

47.5  +0.9 

27.20 

.31 

10.2     0.5 

14.92     .72 

M.8     1.0 

28.37     .33 

51.1     0.7 

Oct.    5.8 

51.31     .30 

47.5  -0.3 

27.51 

.31 

9.7     0.6 

15.66     .75 

14.0     0.7 

28.70     .34 

50.3     0.7 

15.7 

51.62     .31 

48.1      0.8 

27.83 

.32 

9.1     0  6 

16.42     .76 

13.5  -0.3 

29.05     .35 

49.6    0.7 

25.7 

51.93  +.30 

49.2  -1.4 

28.  J  5 

+  .32 

8.5  -0.7 

17.18  +.76 

13.4  +6.1 

29.40  +.35 

48.9  -0.6 

INot.    4.7 

52.23     .29 

50.7     1.8 

28.47 

.32 

7.8     0.7 

17.93     .74 

13.7     0  5 

29.76     .35 

48.4     0.6 

14.6 

52.52     .28 

52.7     9.1 

28.79 

.31 

7. 1     0.6 

1866     .71 

14.5     0.9 

30.11     .34 

47.9     0.4 

24.6 

52.78     .25 

5r).0     9.4 

29.09 

.29 

6.5     0.6 

19.35     .65 

15.6     1.3 

30,44     .32 

47.6     0.9 

Dec.    4.6 

53.02     .22 

57.6     2.7 

29.37 

.28 

5.9     0.5 

19.97     .58 

17.1      1.7 

30.75     .30 

47.4  -0.1 

14.6 

53.22  +.18 

60.3  -2  8 

29.61 

+.23 

5.5  -0.4 

20.52  +.49 

19.0  +9.0 

31.03 +.96 

47.4  +0.1 

24.5 

53.38     .14 

63  1     9  8 

29.82 

.19 

5.2    0.3 

20.96     .39 

21.2    9.S 

31.27     .29 

47.6     0.3 

34  5 

53  49+09 

66  0  -2.8 

29.99  +.14 

5.0  -0.1 

21.30  +.98 

23.6  +9.5 

31.47  +.16 

48.0  +0.5 
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APPABENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 
Date. 

a  Canis  Minorig. 
(Procyan.) 

p  Geminorum. 
(PoUux.) 

^  Geminorum. 

3  UrMB  Majoris  (U.) 

1 

Right 
AsoenBion. 

Declination 
North. 

O            / 

+  5  30 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h     m 

7  33 

h     m 

7  38 

+28  17 

li      ni 

7  46 

+27      3 

li      ni 

8     1 

+68  47 

Jan.    0.5 

26.86  -I-.16 

35.7  -1.3 

28.19  +.18 

37.6  +0.1 

8 

38.J)9  +.19 

10.2     0.0 

s 
41.14  +.43 

58.4  49.9 

10.5 

27.00     .11 

34.5     1.1 

28.35     .13 

37.8    0.3 

39.16     .14 

10,3  +0.9 

41.51     .30 

60.7    9.4 

80.5 

27.08     .06 

33.5     0.6 

28.45     .06 

38.2    0.5 

39.28     .09 

10.6     0.4 

41.75     .18 

63.3    9.6; 

30v5 

27.11  +.01 

32.6     0.6 

28.50  +.09 

38.7     0.6 

39.33  +.03 

li.O     0.5 

41.86  +.06 

66.0    9.7  = 

Feb.    9.4 

27.09  -.04 

31.9     0.4 

28.50  -.03 

39.4    0.7 

39.34  -.09 

11.6     0.6 

41.84  -.06 

68.6    9.6 

19.4 

27.03  -.08 

31.4  H).9 

28.44  -.06 

40.1  +0.7 

39.29  -.07 

12.3  +0.7 

41.70 -.90 

71.2  49.5, 

29.4 

26.92     .19 

31.1  -0.1 

28.33     .13 

40.8    0.7 

39.19     .19 

13.0     0.7 

41.44     .30 

73.6     9.9  > 

Mar.  10.4 

26.79     .15 

30.9     0.0 

28.18     .16 

41.5    0.7 

39.05     .16 

13.7     0.7 

41.09     .30 

75.7    1.9 

20.3 

26.63     .16 

30.9  +0.9 

28.01     .18 

42.2    0.6 

38.89     .17 

14.3     0.6 

40.66     .45 

77.4    1.5 

30.3 

26.46     .17 

31.0     0.3 

27.82    .19 

42.7    0.5 

38.71     .18 

14.9     0.5 

40.16     .49 

78,7    l.o 

Apr.    9.3 

26.29  -.17 

31.2 +0.4 

27.63  -.19 

43.2  +0.4 

38.52  -.19 

15.4  +0.4 

39.67  -.61 

79.5+0.6; 

19.2 

26.13     .16 

31.6     0.6 

27.44     .18 

43.5     0.9 

38.33     .18 

15.8     0,3 

39.16     .50 

79.9  40.1  • 

29.2 

25.97     .14 

32.0     0.6 

27.27     .16 

43.7  +0.1 

38.17     .16 

16.0     0.9 

38.67     .47 

79.7 -0.4 1 

May    9.2 

25.84     .19 

32.5     0.6 

27.12     .13 

43.8    0.0 

38.02     .13 

16.1  +0.1 

38.22     .49 

79.1     0.8 

19.2 

25.74     .09 

33.2     0.7 

27.01     .10 

43.7  -0.1 

37.90     .10 

16.2     0.0 

37.82     .36 

78.0    1.3 

29.1 

25.67  -.05 

33.8  +0.8 

26.93  -.06 

43.5  -0.9 

37.82  -.07 

16.1  -0.1 

37.50  -.98 

76.5  -1.6 

June  8.1 

25.63  -.09 

34.6    0.8 

26.89  -.09 

43.3    0.3 

37.77  -.03 

15.9     0.9 

37.26     .19 

74.7    9.0 

18.1 

25.63  +.01 

35.4     0.9 

26,88  +.09 

43.0     0.4 

37.76  +.01 

15.6     0.3 

37.11     .10 

72.6    9.9 

28.0 

25.66     .04 

36,2     0.9 

26.92     .06 

42.6     0.4 

37.79     .05 

1.5.3    0.3 

37.05  -.01 

70.2    9.4 

July    8.0 

25.73     .08 

37.1     0.8 

27.00     .09 

42.1     0.5 

37.86     .09 

14.9    0.4 

37.10  +.09 

67.7    9.6, 

1 

18.0 

25.83  +.11 

37.9  +0.8 

27.11  +.13 

41.7-0.5 

37.97  +.19 

14.5  -0.4 

37.23  +.18 

1 
65.1  -9.6 

28.0 

25.96     .14 

38.7    0.7 

27.26     .16 

41.2    0.5 

38.10     .15 

14.1     0J> 

37.45     .37 

62.5    9.6! 

Aug.   6.9 

26.12     .17 

39.4    0.5 

27.44     .10 

40.6     0.6 

38.28     .19 

1.3.5     0.5 

37.77     .36 

59.8    9.6 

16.9 

26.29     .90 

40.1     0.3 

27.65     .99 

40.0     0.6 

38.47     .91 

13.0     0.6 

38.17     .44 

57.3    9.51 

26.9 

26.51     .» 

40.5  +0.1 

27.88     .95 

39.4     0.7 

38.70     .94 

12.4     0.7 

38.64     .51 

54.8    9.4 

Sept.  5.9 

26.73  +.94 

40.8  -0.1 

28.14  +.97 

38.7  -0.7 

38.95  +.96 

M.7  -0.7 

39.19  +.57 

52.6-9.91 

15.8 

26.99     .96 

40.8     0.3 

28.43     .99 

38.0     0.7 

39.23     .99 

10.9     0.8 

39.79     .63 

50.5    1.9 

25.8 

27.26     .97 

40.6     0.6 

28.73     .31 

37.2    0.8 

39.53     .31 

10.1     0.8 

40.45     .68 

48.7    1.6 

Oct.    5.8 

27.53     .90 

40.1     0.8 

29.05     .33 

36.4     0.8 

39.84     .39 

9.3     0.9 

41.16     .79 

47.3    1.3! 

15.8 

27.83     .30 

39.4     1.0 

29.38     .34 

35.6     0.8 

40.17     .33 

8.4     0.0 

41.90     .76 

46.1     0.9 

2,5.7 

28.13 +.30 

38.5  -1.9 

29.72  +.34 

34.8  -0.8 

40.50  +.34 

7.6  -0.9 

42.66  +.77 

45.4  -0.6 

Nov.   4.7 

28.43     .30 

37.4     1.3 

30.06     .34 

34.1     0.7 

40.85     .34 

6.7     0.8 

43.43     .77 

45.0  T«.i ' 

14.7 

28.73     .99 

36.1     1.4 

30.40     .34 

33.4     0.6 

41.19     .34 

5.9     0.7 

44.19     .76 

45.1  40.3 1 

24.6 

29,02     .97 

34.7     1.4 

30.73     .39 

32.8     0.5 

41.52     .39 

5.2     0.6 

44.93     .71 

45.7    0.81 

Dec.    4.6 

29.28     .95 

33.3     1.4 

31.04     .30 

32.4     0.4 

41.a3     .30 

4.7     0.6 

45.62     .60 

46.6    1.9  i 

14.6 

29.52  +.99 

31.8-1.4 

31.32  +.96 

32.1  -0.9 

42.12 +.97 

4.3  -0.3 

46.25  +.68 

48.1  41.6 

24.6 

29.73     .18 

30.4     1.3 

31.56     .99 

.32.0     0.0 

42.36     .93 

4.1  -0.1 

46.79     .48 

49.9    9.0 1 

34.5 

29.89  +.14 

29.1  -IJi 

31.76  +.17 

32.2  +0.9 

42.57  +.18 

4.1  +0.1 

47.23  +.38 

52,1  49.3 
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15Argii.  (i) 

f  Caneri. 

cH/dnB. 

I  Una  Majoria. 

Mean 
Solar 
Date. 

Right 
Aac-enaion. 

DeoUnation 
North. 

Bight 
Aooenaion. 

Declination 
South. 

DeoUnation 
North, 

Bight 
Aaoeaakm. 

Bight 
Aaoenaion. 

North. 

h     m 
8     2 

O          1 

-23  58 

h     m 

8  26 

+20  48 

h     m 
8  40 

+   6  49 

h     m 
8  51 

+48  28 

Jan.    0.6 

a 
47.30  +.19 

56^4  -9.8 

14.25  +.aa 

68.5  -0.6 

s 
51.04  +.99 

40!4  -1.4 

32.62  +.83 

39.8  +0.8 

10.6 

47.44     .19 

59.1     9.7 

14.45     .18 

68.1     0.3 

51.24     .17 

39.1     1.9 

32.82     .96 

40.8    1.1 

90.5 

47.53     .06 

61.8     9.6 

14.61     .19 

67.8  -O.l 

51.39     .13 

37.9     1.0 

33.05     .19 

42.1     1.4 

30.5 

47.57  +.01 

64.4     9.4 

14.70     .07 

67.8  +0.1 

51.49     .07 

37.0    0.8 

33.21     .19 

43.6     1.7 

F«b.    9.5 

47.55  -.04 

66.6     9.1 

14.74  +.09 

68.0     0.9 

51.54  +.09 

36.3    0.6 

33.29  +.05 

45.4     1.8 

19.4 

47.49  -.09 

68.7  -1.8 

14.73  -.03 

68.3  +0.4 

51.54  -.09 

35.8  -0.4 

33.30  -.09 

47.3  +1.9 

^.4 

47.38     .13 

70.3     1.5 

14.67     .08 

68.8     0.5 

51.50     .06 

35.5  -0.9 

33.25    .00 

49.2     1.9 

Mar.  10.4 

47.24     .16 

71.7     1.9 

14.58     .19 

69.3    0.6 

51.41     .10 

36.4     0.0 

33.13     .14 

51.0     L8 

20.4 

47.07     .18 

72.7     0.8 

14.44     .14 

69.9     0.6 

51.29     .13 

35.4  +0.1 

32.96    .19 

52.7     1.6 

30.3 

46.88     .19 

73.3     0.4 

14.29     .16 

70.5     0.6 

51.15     .15 

35.6    0.9 

32.75    .99 

54.2    1.3 

Apr.    9.3 

46.68  -.19 

73.6  -O.l 

14.12  -.17 

71.1  40.6 

51.00 -.15 

35.9  +0.3 

32.52  -.94 

55.4  +1.1 

19.3 

46.49    .19 

73.5  +0.3 

13.95     .17 

71.7     0.5 

50.84     .15 

36.3     0,4 

32.27     .95 

56.3     0.8 

29.2 

46..30     .18 

73.0     0.6 

13.79     .16 

72.1     0.4 

50.69     .16 

36.8     0.5 

32.02     .94 

56.9  +0.4 

May    9.2 

46.13     .10 

72.2     l.O 

13.64     .14 

72.5     0.3 

50.55     .13 

37.3     0.6 

31.79     .99 

57.1     0.0  i 

19.2 

45.98    .13 

71.1     1.3 

13.51     .11 

72.8    0.3 

50.42     .11 

37.9     0.6 

31.58     .90 

57.0-0.3 

29.2 

45.86  -.10 

69.7  +1.5 

13.41  -.09 

73.0  +0.9 

50.32  -.09 

38.5  +0.6 

31.40 -.16 

56.5  -0.6 

Jiin<>  8.1 

45.77     .07 

68.0     1.8 

13.34     .05 

73.2  +0.1 

50.24     .06 

39.2    0.7 

31.25     .19 

55.8     0.9 

18.1 

45.72  -.04 

66.1     9.0 

13.30  -.02 

73.3     0.0 

50.19 -.03 

39.8    0.7 

31.15     .08 

54.7     1.9 

28.1 

45.70     .00 

64.0     9.1 

13.30  +.01 

73.3     0.0 

50.17     .00 

40.5    0.7 

31.10 -.04 

53.4     1.4 

July    8.1 

45.71  +.03 

61.8    9.9 

13.33     .04 

73.3  -O.l 

50.18  +.03 

41.2    0.7 

31.08 +.01 

51.9     1.6 

18.0 

45.76  +.06 

59.5  +9.3 

13.39  +.08 

73.1  -0.9 

50.22  +.05 

41.8+0.6 

31.12 +.06 

50.3  -1.8 

28.0 

45.84     .10 

57.3     9.9 

13.48     .11 

72.9    0.3 

50.29     .08 

42.4     0.5 

31.20     .10 

48.4     1.9 

Aug.  7.0 

45.95    .13 

55.1     9.1 

13.60     .14 

72.6     0.3 

50.39     .11 

42.9    0.4 

31.32     .15 

46.5    9.0 

16.9 

46.10     .16 

53.1     1.9 

13.76     .17 

72.2     0.4 

50.52     .14 

43  2    0.3 

31.49     .19 

44.5    9.0 

26.9 

46.28     .19 

51.3     1.6 

13.94     .19 

71.7     0.6 

50.67     .17 

43.4  +0.1 

31.70     .93 

42.4     9.1 

Sept.  5.9 

46.49  +.S9 

49.8  +1.3 

14.14  +.99 

71. 1  -0.7 

50.85  +.19 

43.5  -O.I 

31.95  +.97 

40.4  -9.1 

15.9 

46.72     .95 

48.7    0.9 

14.38     .95 

70.3     0.8 

51.05     .99 

43.3    0.3 

32.24     .31 

38.3    9.0 

25.8 

46.98     .97 

48.1  +0.4 

14.64     .97 

69.4     0.9 

51.29     .94 

42  9    0.5 

32.57     .34 

36.4     1.9 

Oct.    5.8 

47.26     .99 

47.9    0.0 

14.92     .99 

G8.4     1.0 

51.54     .97 

42.2    0.8 

.32.93     .38 

.34.5     1.8 

15.8 

47.56     .30 

48.2  -0.5 

15.22     .31 

67.3     1.1 

51.82     .99 

41.3     1.0 

33.33     .41 

32.8     1.6 

25.8 

47.87  +.31 

49.0  -1.0 

15.54  +.39 

66.2  -1.9 

52.11  +.30 

40.2  -1.9 

33.74  +.43 

31.2 -1.4  1 

Not.   4.7 

48.18    .31 

50.3     1.5 

15.86     .33 

65.0     1.9 

52.42     .31 

38.9     1.4 

34.18     .44 

29.9     1.9' 

14.7 

48.49     .31 

52.0     1.9 

16.20     .33 

63.8     1.9 

52.73     .31 

37.5     1.5 

34.63     .45 

28.9    0.9 

24.7 

48.79     .99 

54.0    9.9 

16.53     .33 

62.6     l.l 

53.05     .31 

35.9     1.6 

35.09     .45 

28.2     0.5 

D«5.    4.6 

49.08     .97 

56.5    9.5 

16.85     ..11 

GI.5     1.0 

53.35     .30 

34.3     1.6 

35.53     .43 

27.8  -0.9  j 

14.6 

49.33  +.94 

59.1  -9.7 

17.15  +.98 

60.5  -0.9 

53.64  +.97 

32.7  -1.6 

35.95  +.40 

27.9  +0.9  ! 

24.6 

49.55     .90 

61.9    9.8 

17.42     .95 

59.8     0.7 

53.90     .94 

31.1     1.5 

36.33     .36 

28.2      0.6; 

34.6 

49.72  +  15 

64.7  -9.8 

17.G5  +.91 

59.2  -0.5 

54.13  +.91 

29.7  -1.3 

36.67  +.31 

!     29.0  +0.9 ' 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINQTON. 

<7>UrBee  Majoris. 

K  Cancri. 

I  Argus. 

1  Draconis  (H.) 

Mean 
Solar 
Dato. 

Bight 
ABoeusion. 

Declination 
Iforth, 

Right 

Korth. 

Right 
Aaoension. 

BeoUnadon 
South. 

Right 
Asoeaaioo. 

DecUnatiMi 
Nortk. 

li     m 

9    0 

+67  34 

h     m 
9      1 

+  lf     6 

h     m 
9    14 

0          1 

-58  48 

h     m 

9  20 

+8f  48 

Jan.    0.6 

s 
38.59  +.53 

65.7  +1,6 

41.18 +.84 

6r.7  -1.3 

7.55  +.30 

9.0  -«.4 

66.38+1.88 

59J  +1.9 

10.6 

33.07     .42 

67.5     2.0 

41.34     .90 

60.5     1.0 

7.88     .93 

18.5    3.6 

67.61    1.10 

61.3    S.4 

20.5 

33.44     .31 

69.7     2.4 

41.51     .15 

59.6     0.8 

8.00     .16 

16.8     3.7 

68.57     .83 

63.8    9.7 

30.5 

33.70     .80 

78.8     2.6 

41.64     .10 

58.8    0.6 

8.11  +.06 

80.0     3.7 

69.26     .53 

66.7    8.0 

Feb.    9.5 

33.83  +.07 

74.8    2.7 

41.71  +.05 

58.4     0.4 

8.13  -.09 

23.6    8.6 

69.63+  .99 

69.7    8.1 

19.5 

33.84  -.05 

77.5  -h2.7 

41.73     .00 

58.1  -0.9 

8.07  -.10 

27.2  -8.4 

69.70-  .09 

72.9  +8.1 

89.4 

33.73     .16 

80.8    2.6 

41.71  -.05 

58.0    0.0 

7.93     .17 

30.5     8.9 

69.45     .39 

75.9    8.0 

Mar.  10.4 

33.58     .96 

88.7    2.4 

41.64     .08 

58.1  +0.1 

7.73     .93 

33.5    9.8 

68.92     .66 

78.8    9J 

80.4 

33.88     .34 

84.9    2.1 

41.54     .11 

58.4    0.3 

7.47     .98 

36.1     9.4 

68.13     .90 

81.4     9.4 

30.4 

38.84     .40 

86.8     1.7 

41.41     .14 

58.7    0.4 

7.16     .32 

38.3    9.0 

67.14   1.08 

83.7    9.0 

Apr.   9.3 

38.41  -.44 

88.3  +1.3 

41.87 -.15 

59.1  +0.6 

6.88  -.35 

40.1  -1.5 

65.97-1.91 

85.5  +1.5 

19.3 

31.95     .46 

89.4     0.8 

41.18     .15 

69.6    0.5 

6.46     .37 

41.4     1.0 

64  69  1.31 

86.7    1.0 

29.3 

31.48     .46 

89.9  +0.3 

40.97     .15 

60.8    0.5 

6.09     .37 

42.1  -0.5 

63.35  1.34 

87.4  40.5 

May    9.8 

31.03     .44 

90.0  -0.8 

40.88     .14 

60.7    0.5 

5.78     .37 

48.4     0.0 

62.00  1.89 

87.5  -0.1 

19.8 

30.61     .40 

89.6    0.6 

40.69     .13 

61.3    0.5 

5.35     .35 

48.1  +0Ji 

60.70  1.96 

8M    0.7 

89.8 

30.83  -.35 

88.8  -1.1 

40.59  -.10 

61.8+0.5 

5.01  -.33 

41.3+1.0 

59.49-1.15 

86.1  -IJ 

June  8.8 

89.91     .29 

87.4     1.5 

40.50     .07 

68.3    0.5 

4.69     .30 

40.1     1.5 

58.40  1.00 

84.6    1.7 

18.1 

89.66     .21 

85.8     1.9 

40.44     .05 

68.8    0.5 

4.41      .96 

38.4     1.9 

57.48     .88 

88.7    9.1 

88.1 

89.48     .13 

83.7     2.2 

40.41  -.02 

63.3     0.4 

4.17     .91 

36.8    9.3 

56.75     .63 

80.3    9.5 

July    8.1 

89.39  -.06 

81.4     2.4 

40.40  +.01 

63.7    0.4 

3.98     .17 

33.8    9.6 

56.22     .49 

77.6    9.8 

18.1 

89.37  +.03 

78.9  -^.6 

40.48  +.04 

64.1  +0.3 

3.84  -.11 

31.0+9.9 

55.90-  .90 

74.7  -3.1 

88.0 

89.44     .11 

76.8    >i.8 

40.48     .07 

64.3    0.9 

3.76  -.05 

28.1     3.0 

55.82+  .03 

71.5    3.8 

Aug.   7.0 

89.59     .19 

73.4     2  8 

40.56     .09 

64.5  +0.1 

3.74  +.09 

25.0     3.1 

55.95     .95 

68.8    3.3 

17.0 

89.83     .27 

70.5    2.9 

40.67     .12 

64.6    0.0 

3.79     .08 

81.9    3.0 

56.38     .48 

64.9    3.3  j 

86.9 

30.14     .35 

67.7     2.8 

40.80     .15 

64.5  -0.2 

3.91     .15 

18.9    9.9 

56.92     .70 

61.5     33 

Sept.  5.9 

30.53  +.42 

64.9  -9.7 

40.97  +.18 

64.8  -0.4 

4.09  +.92 

16.1  +9.6 

57.73+  .91 

58.3  -3.9 

15.9 

30.98     .49 

68.8    2.6 

41.16     .21 

63.8    0.6 

4.34     .98 

13.7    9  3 

58.74    1.11 

55.1     3.0 

85.9 

31.51      .55 

59.7     2.4 

41. .38     .23 

63.1     0.8 

4.65     .34 

11.6     1.8 

59.95  1.80 

58.3    9.8 

Oct.    5.8 

38.09     .61 

57.4     2.1 

41.63     .26 

68.3     I.O 

5.03     .39 

10.0     1.3 

61.33  1.46 

49.6    9.5! 

15.8 

38.73     .66 

55.5     1.8 

41.90     .28 

61.8     1.2 

5.44     .44 

9.0     0.7 

62.86  1.50 

47.3    9.1 

85.8 

33.41  +.70 

53.8  -1.5 

48.19  +.30 

60.0  -1.3 

5.90  +.47 

8.7  +0.1 

64.52+1.70 

45.5  -1.6 

Nov.   4.8 

34.18     .72 

52.5     1.1 

48.50     .31 

58.6     1.5 

6.38     .49 

8.9  -0.6 

66.27  1.77 

44.1     1.9  j 

14.7 

34.85     .73 

51.7     0.6 

48.88     .32 

57.1      1.5 

6.87     .49 

9.8     1.9 

68.07  1.81 

43.8    0.6; 

;          84.7 

35.59     .73 

51.3  -O.l 

43.14     .32 

55.5     1.6 

7.36     .48 

11.4     1.8 

69.89  1.80 

48.8  -0.1 

|Dec.    4.7 

36.30     .70 

51.5  +0.4 

43.46     .31 

53.9     1.6 

7.88     .45 

13.5     9.4 

71.67  1.74 

43.1  +0.5 

14.6 

36.98  +.65 

58.1  +0.9 

43.77  +.29 

58.4  -1.5 

8.25  +.40 

16.1  -9.9 

73.37+1.63 

43.9  +1.1 

84.6 

37.60     .58 

53.8     1.3 

44.05     .96 

50.9     1.4 

8.63     ..34 

19.2     3.9 

74.93  1.47 

45.8    1.6 

34.6 

38.14  +.50 

54.8+1.8 

44.89  +.99 

49.7  -1.2 

8.94  +.97 

22.6  -8.5 

76.31+1.96 

47.0  +9.1 , 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Hydns. 

d  XJnm  Majorii. 

tfUnsMajoriB. 

e  Leonis. 

Mean 
Solar 
Date. 

Bight 
Aaoenslon. 

DeolinatioD 
South. 

Right 
Afloeiuiion. 

Declination 
North. 

Right 
Aftcension. 

Declination 
Jforth. 

Right 
Ascension. 

North. 

h     m 

9  22 

O           1 

-  8  10 

h     m 

9  24 

+70  18 

9^25 

+52    10 

h     m 

9  39 

+24  17 

Jan.    0.6 

5.37  +.94 

25J  -9.4 

34.62  +.63 

65.0  +1.5 

B 

21.88 +.38 

61.9+0.7 

s 
29.63  +.99 

15^2  -0.8 

10.6 

5.59     .90 

27.4     9.3 

35.20     .59 

66.7    1.9 

22.23    .39 

62.8    1.1 

29.90     .95 

14.5    0.5 

20.6 

5.77     .15 

29.7    9.1 

35.67     .41 

68.8    9.3 

22.52    .95 

64.1     1.4 

30.12     .90 

14.2  -0.9 

30.5 

5.90     .11 

31.7    9.0 

36.01     .97 

71.3     9.6 

22.74     .18 

65.7    1.7 

30.30    .15 

14.1  +0.1 

Feb.   9.5 

5.98     .06 

33.6     1.7 

36.22     .14 

74.0     9.8 

22.88    .10 

67.6    9.0 

30.42     .10 

14.4     0.4 

19.5 

6.02  +.01 

35.2  -1.5 

36.29  +.01 

76.8  +9.8 

22.94  +.09 

69.6  +9.1 

30.49  +.04 

14.9  +0.6 

29.5 

6.00  -.03 

36.6     1.9 

36.23  -.13 

79.6     9.7 

22.93  -.05 

71.7    9.1 

30.50  -.01 

15.6     0.8 

Mar.  10.4 

5.95     .07 

37.7     1.0 

36.04     .94 

82.3    9.6 

22.84     .19 

73.9    9.1 

30.47     .05 

16.4     0.9 

20.4 

5.86     .10 

38.5    0.7 

35.74     .34 

84.8    9.3 

'22.69     .17 

75.9     1.9 

30.39     .09 

17.3     0.9 

30.4 

5.74     .13 

39. 1     0.5 

35.35     .49 

67.0     9.0 

22.50     .91 

77.7     1.7 

30.29     .19 

18.3     1.0 

Apr.  9.3 

5.60  -.14 

39.5  -0.9 

34.89  -.48 

88.7  +1.6 

22.27  -.94 

79.2  +1.4 

30.15  -.14 

19.2  +0.9 

19.3 

5.46     .15 

39.6    0.0 

34.39     .59 

90.1     1.1 

22.01     .96 

80.5     1.1 

30.00     .15 

20.2    0.9 

29.3 

5.31     .15 

39.5  +0.9 

33.86     .63 

90.9    0.6 

21.75     .96 

81.4     0.7 

29.85    .15 

21.0    0.8 

May   9.3 

5.16     .14 

39.2    0.4 

33.34     .69 

91.2  +0.1 

21.49     .95 

81.9  +0.3 

29.70     .16 

21.7    0.6 

19.2 

5.03     .13 

38.8    0.6 

32.83     .48 

91.1   -0.4 

21.24     .93 

82.0  -0.1 

29.55    .14 

22.2    0.5 

29.2 

4.91  -.11 

38.1  +0.7 

32.37  -.44 

90.4  -0.9 

21.02 -.91 

81.8-0.4 

29.42  -.19 

22.6  +0.3 

Jane  8.2 

4.80     .09 

37.3    0.9 

31.96     .38 

89.3     1.3 

20.83     .17 

81.2    0.8 

29.31     .10 

22.9  +0.9 

18.2 

4.73     ,07 

36.4     1.0 

31.61     .30 

87.7     1.8 

20.68     .13 

80.2    1.1 

29.22     .09 

23.0    0.0 

28.1 

4.67     .04 

35.4     1.1 

31. .35     .92 

85.7     9.1 

20.57     .09 

78.9    1.4 

29.16     .06 

22.9  -0.1 

July   8.1 

4.64  -.09 

34.3     1.1 

31.17     .14 

83.4     9.4 

20.50  -.04 

77.3     1.7 

29.13  -.09 

22.7    0.3 

18.1 

4.63  +.01 

33.2  +1.1 

31.08 -.05 

80.9  -9.7 

20.48     .00 

75.5  -1.9 

29.12  +.01 

22.4  -0.4 

28.0 

4.65     .03 

32.0     I.l 

31.08  +.05 

78.1     9.9 

20.51  +.05 

73.5    9.1 

29.14     .03 

21.8    0.6 

jAug.  7.0 

4.70     .06 

30.9     l.O 

31.17     .14 

75.1     3.0 

20.58     .10 

71.3     9.9 

29.19     .06 

21.2    0.7 

17.0 

4.78     .09 

30.0    0.9 

31.35     .93 

72.1     3.0 

20.70     .15 

69.0    9.3 

29.27     .09 

20.4     0.9 

27.0 

4.89     .19 

29.1     0.7 

31.63     ,32 

69.1     3.0 

20.87     .19 

66.6    9.4 

29..38     .19 

19.4     1.0 

Sept.  5.9 

5.02  +.15 

28.5  +0.5 

31.99 +.40 

66.0  -3.0 

21.09  +.94 

64.2  -9.4 

29.52  +.16 

18.3  -1.9 

15.9 

5.19     .18 

28.2  +0.9 

32.44     .49 

63.1     9.9 

21.35     .98 

61.8     9.4 

29.69     .19 

17.0     1.3 

25.9 

5.38     .91 

28.1  -O.l 

32.97     .57 

60.3    9.7 

21.65     .33 

59.4     9.3 

29.89     .99 

15.6     1.5 

Oct.    5.9 

5.61     .94 

28.4    0.5 

33.57     .64 

57.7    9.4 

22.00     .37 

57.1     9.9 

30.13     .95 

14.1     1.6 

15.8 

5.86     .97 

29.0    0.8 

34.24     .70 

55.4     9.1 

22..39     .41 

54.9     9.1 

30.40     .98 

12.5     1.7 

25.8 

6.14  +.99 

30.0  -1.9 

34.97  +.75 

53.4  -1.8 

22.82  +.44 

52.9  -1.8 

30.69  +.31 

10.8  -1.7 

Nov.  4.8 

6.44     .30 

31.4     1.5 

35.75     .79 

51.8    1.4 

23.27     .46 

51.2     1.6 

31.01     .33 

9.1       1.7 

14.7 

6.75     .31 

33.0     1.8 

36.55     .81 

50.7     0.9 

23.74     .48 

49.8     1.9 

31.35     .34 

7.4     1.7 

24.7 

7.07     .39 

34.9    9.0 

37.37     .81 

50.0  -0.4 

24.22     .48 

48.7    0.9 

31.70     .35 

5.7     1.6 

Deo.   4.7 

7.38     .31 

37.1     9.9 

38.18     .79 

49.9  +0.1 

24.71     .47 

48.0  -0.4 

32.05     .35 

4.2     1.4 

1          14.7 

7.68  +.99 

39.4  -9.3 

38.96  +.75 

50.3  +0.6 

25.17  +.45 

47.8    0.0 

32.39  +.33 

2.9  -1.2 

24.6 

7.96     .96 

41.7     9.4 

39.68     .69 

51.2     1.9 

25.61     .41 

48.0  +0.4 

32.72     .31 

1.8     1.0 

34.6 

8.21  +.23 

44.1  -9.3 

40.33  +.60 

52.6  +1.7 

26.00  +.36 

48.6  +0.8 

33.01  +.98 

1.0-0.7 

Digitized  by 


Google 


332 


FIXED  STARS,    1888. 


APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINOTOH. 

Mean 
Solar 
Date. 

H  Leonis. 

a  Leonis. 
(ReguLus.) 

32  Ursa 

Majorifl. 

7>  Leonis. 

Wght 
▲soenaion. 

Declination 
North. 

Bight 
Aacension. 

Declination 
North. 

Bight 
Asoennon. 

Declination 
North. 

Bight 
Aaoenaion. 

North, 

b     m 

9  46 

+26  31 

h     m 

10     2 

+  12  30 

h      m 

10    9 

+65  39 

10   13 

+20  24 

Jan.    0.6 

23.58  +.30 

55'l  -0.7 

8 

24.41  +.99 

47.6  -1.4 

8 

53.61  +.59 

45.3  +0.8 

47.72  +.M 

28.4  -1.9 

10.6 

23.86     .sw 

54.5     0.4 

24.68     .95 

46.3     1.9 

54.17     .58 

46.4     1.3 

48.01     .97 

8L3    0.9 

20.6 

24.10     .SI 

54.3  -0.1 

24.90     .91 

45.2     1.0 

54.65     .43 

47.9     1.7 

48.86     .93 

80.6    0.6 

30.6 

24.28     .15 

54.4  +0.9 

25.09     .16 

44.3    0.7 

55.04     .33 

49.9    9.9 

48.46     .18 

80.8  -0.3 

Feb.   9.5 

24.41     .10 

54.7     0.5 

25.22     .11 

43.8    0.4 

55.32     .93 

62,8    9.4 

48.61     .13 

80.1    0.0 

19.5 

24.49  +.05 

55.3  +0.7 

25.31  +.06 

43.5  -0.9 

55.50  +.19 

64.7  +9.6 

48,78  +.08 

20.2  -H1.3 

89.5 

24.51     .00 

56.1     0.9 

25.34  +.01 

43.4  +0.1 

55.56  +.01 

57.5    9.7 

48.77  +.03 

80.7    0.5 

Mar.  10.4 

24.48  -.05 

57.1     1.0 

25.33  -.03 

43.6    0.3 

55.51  -.09 

60.2    9.7 

48.77  -.08 

81.3    0.7 

80.4 

24.41     .06 

58.1     1.1 

25.28     .07 

'    43.9     0.4 

55.37     .18 

62.8    9.5 

48.73     .06 

88.1    0^ 

30.4 

24.31     .19 

59,2     1.1 

25.20     .10 

44.4     0.5 

55.14     .96 

65.3    9.3 

48.65     .09 

22.9    0.9 

Apr.   9.4 

24.18 -.14 

60.3  +1.0 

25.09  -.19 

45.0  +6.6 

54.84  -.33 

67.5  +9.0 

48.65  -.11 

1 
23.9  40J 

19.3 

24.03     .15 

61.3    0.9 

24.97     .13 

45.7    0.7 

54  48     .37 

69.3     1.6 

48.43     .13 

24.8    09 

29.3 

23.87     .16 

62.2    0.8 

24.84     .14 

46.3    0.7 

54.10     .40 

70.7     1.1 

48.30     .14 

25.7    0.8  i 

May    9.3 

23.72     .15 

62.9    0.7 

24.70     .13 

47.0    0.7 

53.69     .40 

71.6    0.7 

48.16     .14 

26.5    0.8  i 

19.3 

23.57     .14 

63.5    0.5 

24.57     .19 

47.6    0.6 

53.29     .40 

78.0  +0.9 

48.08     .13 

27.2    0.71 

29.2 

23.44  -.13 

63.9  +0.3 

24.45  -.11 

48.3  +0.6 

52.90  -.38 

72.0  -0.9 

47.90  -.19 

27.8  40.5 

.J  lint'  8.2 

23.32     .11 

64.1  +0.1 

24.34     .10 

48.8    0.5 

52.54     .34 

71.5    0.8 

47.78     .11 

28.3    0.41 

18.2 

23.22     .08 

64.2    0.0 

24.25     .08 

49.3    0.5 

52.21     .30 

70.5     1.9 

47.68     .09 

28.6    0.9 

28.2 

23.15     .06 

64.0  -0.9 

24.18     .06 

49.7     0.4 

51.94     .95 

69.0     1.6 

47.60     .07 

28.7  +0.1 

July    8.1 

23.11  -.03 

63.7     0.4 

24.13     .04 

50.1     0.3 

51.72     .19 

67.2    9.0 

47.54     .05 

28.8  -0.1 

18.1 

23.10     .00 

63.3  -0.5 

24.10 -.09 

50.3  +0.9 

51.56  -.19 

65.0   -9  3 

47.51  -.09 

28.6  -0.9 

28.1 

23.11  +.03 

62.6    0.7 

24.10  +.01 

50.4  +0.1 

51.47 -.06 

62.5    9.6 

47.50     .00 

28.3    0.4, 

Aug.  7.0 

2:^.15     .06 

61.8    0.9 

24.12     .04 

50.4  -0.1 

51.45 +.01 

59.8    9.8 

47.51  +.03 

87.8    0.5 1 

17.0 

23.23     .09 

60.9     1.0 

24.17     .06 

50.2    0.9 

51.50     .08 

56.9    3.0 

47.55     .06 

27.2    0.7 

27.0 

23.33     .19 

59.8     1.9 

24.25     .09 

49.9     0.4 

51.62     .16 

53.8    8.1 

47.68     .09 

26.4    0.9, 

Sept.  6.0 

23.46  +.15 

58.5  -1.3 

24.36  +.19 

49.4  -0.6 

51.81  +.93 

60.7  -8.1 

47.78  +.19 

25.4  'U 

15.9 

2:^.63     .18 

57.1     1.5 

24.49     .15 

48.7     0.8 

52.08     .30 

47.6    3.1 

47.86     .15 

24.2    1.3. 

25.9 

83.83     .99 

55.5     1.6 

24.66     .19 

47.8     1.0 

52.42     .37 

44.5    3.0 

48.08     .18 

22.9    1.5 

Oct.    5.9 

24.07     .95 

53.9     1.7 

24.86     .99 

46.7     1.9 

52.83     .44 

41.5    9.9 

48.88     .98 

81.4    1.0 

15.8 

24.33     .98 

52.2     1.8 

25.10     .95 

45.4     1.4 

5:).31     .51 

38.7     9.7 

48.46     .95 

19.7    1.7 

25.8 

24.63  +.31 

50.4  -1.8 

25.36  +.98 

43.9  -1.6 

53.85  +.57 

36.1  -9,4 

48,78  +i» 

17.9  -1.8 

Nov.   4.8 

24.95     .33 

48.6     1.8 

25.65     .30 

42.3     1.7 

54.44     .61 

33.9    9.1 

49.03    .31 

16.0    1.9 

14.8 

25.29     .35 

46.8     1.7 

25.97     .39 

40.5     1.8 

55.08     .65 

32.0     1.6 

49.34     .33 

14.1    1.9 

24.7 

25.64     .36 

45.2     1.6 

26.29     .33 

38.7     1.8 

56.74     .67 

30.6     1.9 

49.68     .34 

12.3    1.8 

Dec.    4.7 

26.00     .35 

43.7     1.4 

26.62     .33 

36.8     1.8 

56.42     .68 

89.7    0.7 

50.08     .35 

10.4    1.7 

14.7 

26.35  +.34 

42.3  -1.9 

26.95  +.39 

35.1  -1.7 

57.10  +.66 

89.3  -0.1 

60.37  +.34 

8.8  -l.«i 

24.7 

26.68     .39 

41.3     0.9 

27.27     .30 

33.4     1.6 

57.74     .69 

29.4  +0.4 

50.70     .39 

7.3    1.4 

34.6 

26.99  +.99 

40.5  -0.6 

27.56  +.98 

31.9-1.4 

58.34  +.57 

30.1  +0.9 

61.01  +.30 

6.1  -1.1 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

9Draoonii(H.) 

p  Leonis. 

If  Argua. 

I  Leonifl. 

Mean 
Solar 
Date. 

Bight 
Aaoension. 

DeoUnatioii 
North. 

Right 
Aaoenalon. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Ascension. 

Declination 
North, 

h     m 

10  25 

+76  16 

h     m 

10  26 

+  9  52 

h     m 

10  40 

O           f 

-59    5 

h     m 

10  43 

o       ' 

+  11     7 

Jan.    0.7 

33!90  +.98 

66.9  +1.0 

54.73  +.30 

55.0  -1.6 

8 

44.37  +.43 

28'0  H8.8 

22.01  +.31 

73  J  -1.7 

10.6 

34.83     .87 

68.2    1.5 

55.02     .96 

53,5     1.4 

44.78     .38 

31.0     3.9 

22.31     M 

71.5    1.4 

20.6 

35.65     .74 

69.9    9.0 

55.26     .99 

52.2    1.9 

45.12     .31 

34.3     3.4 

22.56     .94 

70.2    1.2 

30.6 

36.31'  .58 

72.2    9.4 

55.46     .18 

51.1     0.9 

45.40     .94 

37.8     3.6 

22.78    Jao 

69.1     0.9 

Feb.   9.6 

36.82     .41 

74.8    9.7 

55.62     .13 

50.3    0.6 

45.60     .16 

41.5     3.7 

22.96    .15 

68.4    0.6 

19.5 

37.13  +.M 

77.6  +9.9 

55.73  +.08 

49.8  -0.4 

45.72  +.08 

45.2  -3.6 

23.08  +.10 

67.9  -0.3 

29.5 

37.26  +.04 

80.6     3.0 

55.79  +.04 

49.6  -0.1 

45.76  +.01 

48.8    3.5 

23.16    .06 

67.7  -0.1 

Mar.  10.5 

37.21  -.14 

83.7    3.0 

55.80     .00 

49.6  +0.1 

45.73  -.06 

52.3    3.4 

23.19  +.01 

67.8  +0.2 

20.4 

36.99     .30 

86.6    9.8 

55.78  -.04 

49.8    0.3 

45.63     .13 

55.5    3.1 

23.18  -.03 

68.1     0.4 

30.4 

.36.61     .45 

89.3    9.6 

55.72     .07 

50.2     0,4 

45.47     .18 

58.5     9.8 

23.14     ,06 

68.5    0.5 

Apr.   9.4 

36.09  -.57 

91.7+9.9 

55.63  -.10 

50.6  +0.5 

45,26  -.93 

61.1  -9.4 

23.06  -.06 

69.1  +0.6 

19.4 

35.47     .66 

93.7     1.8 

55.53     .11 

51.2    0.6 

45.01     .97 

63.3     9.0 

22.97     .10 

69.7    0,7 

29.3 

34.77     .72 

95.3     1.3 

55.41     .19 

51.9     0,7 

44.72     .30' 

65.1     1.6 

22.86     .19 

70.4     0.7 

May   9.3 

34.03     .75 

96.3     0.8 

55.28     .19 

52.6    0.7 

44.41     .39 

66.5    1.1 

22.74     .19 

71.2    0.7 

19.3 

33.27     .76 

96.8  +0.9 

55.16     .19 

53.2    0.7 

44.09     .33 

67.3     0.6 

22.61     .19 

71.9    0.7 

29.3 

:«.52  -.73 

96.7  -0.3 

55.04  -.13 

5:),9  +0.6 

43.76  -.33 

67.7  -0.1 

22.50  -.19 

72.6  +0.7 

Jaue  8.2 

31.80     .00 

96.1     0.9 

54.93     .10 

^54.5     0.6 

43.43     .33 

67.5  +0.4 

22,38     .11 

73.3    0.6 

18.2 

31.14     .69 

95.0    1.4 

54.83     .09 

*55.'l     0.5 

43.11     .31 

66.8    0.9 

22.28     .10 

73.8    0.5 

28.2 

30.56     .54 

93.4     1.8 

54.75     .07 

55.6    0.5 

42.80     .99 

65.7     1.3 

22.19     .08 

74.3    0.4 

July  8.1 

30,07     .45 

91.3     9.9 

54.68     .05 

56.0    0.4 

42.52     .96 

64.1      1.8 

22.12    .06 

74.7    0.3 

18.1 

29.68  -.34 

88.9  -9.6 

54.64  -.03 

56.4  +0.3 

42.28  -.93 

62.2  +9.9 

22.07  -.05 

75.0  +0.9 

28.1 

29.41     .81 

86.1     9.9 

54,62  -.01 

56.6  +0.9 

42.07     .18 

59.8    9.5 

22.03  -.03 

75.2  +0.1 

Aug.  7.1 

29.25  -.09 

83.0    3.1 

54.61  +.01 

66.7    0.0 

41.92     .13 

57.3    2.7 

22.01     .00 

75.2  -0.1  ' 

17.0 

29.22  +.03 

79.8     3.3 

54.64     .04 

56,7  -0.1 

41.82 -.07 

54.5    9.8 

22.02  +.09 

75.1     0.9  1 

27.0 

29.32    .17 

76.4     3.4 

54.69     .07 

56.5    0.3 

41.78     .00 

51.6     9.9 

22.06     .05 

74.8    0.4 

Sept.  6.0 

29.55  +.30 

73.0  -3.5 

54.77  +.10 

56.1  -0.5 

41.81  +.07 

48.7  +9.8 

22.12 +.08 

74.3  -0.6 

16.0 

29.91     .« 

69.5    3.4 

54.88     .13 

55.5    0.7 

41.92     .14 

45.9    9.6 

22.22     .11 

73.6    0.8  , 

1          25.9 

30.40     .55 

66.1     3.3 

55.03     .16 

54.7    0.9 

42.09     .21 

43.4     9.4 

22.35     .15 

72.7     1.0  , 

iOct.    5.9 

31.02     .67 

62.8     3.9 

55.21     .90 

5:J,7     1,9 

42.34     .99 

41.2    9.0 

22.51     .18 

71.5     1.3 

15.9 

31.75     .79 

59.8     9.9 

55.42     .93 

52.4     1.4 

42.67     .35 

39.4     1.5 

22.71     .29 

70.2     1.5 

25.8 

32.59  +.89 

57.0  -4.6 

55.67  +,96 

50.9  -1.6 

43.05  +.41 

38.1  +1.0 

22.95  +.95 

68.6  -1.7 

Nov.  4.8 

33.53     .96 

54.6     9.9 

55.94     .99 

49,3     1,7 

43.49     .46 

37.4  +0.4 

23.22     .98 

66.9    1.8 

,          14.8 

34.55  1.04 

52.7     1.7 

56.25     .30 

47.4     1.9 

43  97     .49 

37.3  -0.2 

23.51     .31 

65.0     1.9 

1          24.8 

.35.62  1.09 

51.2     1.9 

56.57     .31 

45.5     1.9 

44.48     .51 

37.9    0.9 

2:^.83     ..T9 

63.0    9.0 

iDec.   4.7 

36.73  1.10 

50.3  -0.6 

56.90     .33 

43.6     1.9 

44.99     .51 

39.1     1.5 

24.16     .33 

61.0     2.0  ' 

1 

14.7 

37.83+1.08 

50.0    0.0 

57.23  +.33 

41.7  -1.9 

45.50  +.50 

40.8  H8.0 

24.50  +.33 

1 
59.0-1.9! 

1          24.7 

38.90   1.03 

50.2  +0.5 

57.55     .31 

39.8     1.8 

45.98     .46 

43.1     9.5 

24.82     .39 

57.2     1.8 

I          84.6 

39.90+ .97 

51.1  +1.1 

57.85  +.99 

38.2  -1.6 

46.42  +.41 

45.9  -3.0 

25.13  +.30 

55.5-1.6 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  (Jrss 

Majorifl. 

J  Leonis. 

6  Craterifl. 

r  Leonifl. 

Mean 
Solur 
Date. 

I 

1 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Dedinatiou 
South. 

Right 
Ascension. 

Dedination ' 
North.     1 

h     m 

10  56 

+62  20 

h     m 
11      8 

+21*    7 

h      D) 

11   13 

o          / 

-14  10 

h     m 

11  22 

+  3  28 

Jan.    0.7 

8 

48.14  4-.58 

65.8    0.0 

8 

8.70  +.33 

69.1  -1.6 

44.36  +.31 

14'.8  -9.3 

s 
10.88  +.39 

83.8-9.0; 

10.7 

48.70     .52 

66.1  +0.6 

9.01     .30 

67.7     1.2 

44.66     .29 

17.2    9.3 

10.59     .99 

81.9    1.8 

20.6 

49.19     .« 

67.0     1.2 

9.30     .27 

66.7    0.8 

44.93     .25 

19.5    9.3 

10.87     .96 

80.1     1.6 

30.6 

49.62     .38 

68.4     1.6 

9.55     .23 

66.1     0.5 

45.16     .21 

21.8    9.9 

II. li      .99 

18.6    1.4 

F«b.   9.6 

49.96     .30 

70.3    2.1 

9.76     .18 

65.8  -0.1 

45.35     .17 

23.9     9.1 

11,31      .18 

17.3    I.l 

19.5 

50.22  +.90 

72.6  +2.4 

9.9!  +.13 

65.9  +0.2. 

45.50  +.12 

25.9  -1,9 

11.47  +.14 

16.3 -0.9; 

89.5 

50.37     .11 

75.1     2.6 

10.02     .09 

66.2    0.5 

45.60     .08 

27.7     1.6 

11.58     .09 

15.6    0.6 

Mar.  10.5 

50.43  +.01 

77.8    2.7 

10.09  +.04 

66.9    0.7 

45.66  +.04 

29.2     1.4 

11.65     .05 

15.1     0.3 

20.5 

50.40  -.07 

80.5     2.7 

10.10     .00 

67.7     0.9 

45.67     .00 

30.4     1.1 

11.68  +.01 

14.9-0.1 

30.4 

50.28     .15 

83.1     2.6 

10.08  -.04 

68.7     1.0 

45.65  -.04 

31,4     0.9 

11.67 -.09 

15.0  +0.1 

Apr.   9.4 

50.09  -.22 

85.6  +2.3 

10.02 -.07 

69.8  +1.1 

45.60  -.06 

32.2  -0.6 

11.63 -.05 

15.2+0.3, 

19.4 

49.85     .27 

87.8    2.0 

9.!)4     .09 

7L0     i.l 

45.52     .08 

32.7     0.4 

11.57     .07 

15.5    0.4  j 

29.4 

49.56     .31 

89.7     1.7 

•9.83     .11 

72.1     1.1 

45.43     .10 

33.0  -0,2 

11.49     .09 

16.0    e.5; 

May    9.3 

49.23     .33 

91.1       1.2 

9.72     .12 

73.1     1.0 

45.32     .11 

33.0  +0.1 

11.39     .10 

16.6    0.6 

19.3 

48.90     .34 

92.1     0.8 

9.59     .12 

74.1     0.9 

45.21     .12 

32.9    0.3 

11.29     .11 

17.8    0.6: 

29.3 

48.55  -.34 

92.7  +0.3 

9.47  -.12 

74.9  +0.8 

45.09  -.12 

32.5  +0.5 

11.18 -.11 

17.9  +0.7 

June  8.3 

48.22     .32 

92.8  -0.2 

9.35     .12 

75.6     0.6 

44.97     .19 

32.0     0.6 

11.07     .11 

18.6    0.7 

l«.2 

47  90     .30 

92.4     0.6 

9.23     .11 

76.1     0.4 

44.86     .11 

31.2     0.8 

10.97     .10 

19.2    0.7 

28.2 

47.62     .27 

91.5     1.1 

9.13     .10 

76.4  +0.2 

44.75     .10 

30.4     0.9 

10.87     .00 

19.9    0.6 

July    8.2 

47.37     .23 

90.1     1.5 

9.04     .08 

76.5     0.0 

44.65     .09 

29.4     1.0 

10.78     .09 

20.5    0.6 

18.1 

47.16  -.18 

88.4  -1.9 

8.96  -.07 

76.5  -0.2 

44.57  -.08 

28.3  +1.1 

10.70  -.07 

21.1  +0.5 

28.1 

47.00     .14 

86.3    2.3 

8.90     .05 

76.2     0.4 

44.49     .06 

27.1     1.2 

10.63     .06 

21.6    0.4 

Aug.   7.1 

46.89     .08 

83.8     2.6 

8.86  -.03 

75.7     0.6 

44.44     .04 

26.0     1.2 

10.58     .04 

21.9    0.3 

17.1 

46.84  -.02 

81.1      2.8 

8.85     .00 

75.0     0.8 

44.41  -.09 

24.8     1.1 

10.55  -.02 

22.2  +0.9 

27.0 

46.84  +.04 

78.2     3.0 

8.86  +.03 

74.1     1.0 

44.40  +.01 

23.7     1.0 

10.55  +.01 

22.3    0.0 

St.pt.  6.0 

46.91  +.10 

75.1  -3.2 

8.90  +.06 

73.0  -1.2 

44.43  +.04 

82.7  +0.9 

10.57  +.04 

88.8  -0.9 

16.0 

47.05     .17 

71.8     3.3 

8.98     .09 

71.7     1.4 

44.49     .08 

22.0    0.7 

10.63     .07 

21.9    0.4 

26,0 

47.25     .24 

68.6     3.3 

9.09     .13 

70.1      1.6 

44.58     .11 

21.4     0.4 

10.78     .11 

21.4    0.6 

Oct.    5.9 

47.52     .31 

65.3     3.2 

9.24     .17 

68.4     1.8 

44.72     .15 

21.2+0.1 

10.84     .14 

80.7    0.9 

15.9 

47.86     .37 

62.1     3.1 

9.42     .20 

66.5    9.0 

44.89     .19 

21.3-0.9 

11.01     .18 

19.6    1.1 

25.9 

48.27  +.44 

.59.1  -2.9 

9.65  +.24 

64.5  ^.1 

45.10 +.93 

21.7-0.6 

11.21  +.39 

18.4  -1.4 

Nov.    4.8 

48.74     .49 

56.3     2.6 

9.91     .28 

62.3    9.9 

45.35     .97 

22.5     1.0 

11.45     .96 

16.8    1.0 

14.8 

49.26     .54 

53.8     2.3 

10.20     .31" 

60.2    9.9 

45.64     .30 

23.6     13 

11.72     .90 

15.1     1.8 

24.8 

49.83     .58 

51.7     1.9 

10.52     .33 

58.0     9.9 

45.95     .39 

85.1     1.0 

18.08     .31 

13.2    8.0 

Dec.    4.8 

50.42     .60 

.50.I      1.4 

10.86     .34 

55.8    9.1 

46.27     .33 

86.9     1.9 

18.34     .39 

n.l     9.1 

14.7 

51.03  +.61 

48.9  -0.9 

11.21   +.35 

53.9  -1.9 

46.60  +.33 

28.9  -9.1 

12.67  +.33 

9.0  -9.1 

24.7 

51.63     .59 

48.3  -0.3 

11.56     .34 

.52.1     1.7 

46.93     .33 

31.1     9.8 

13.00     .39 

6.9    9.1 

34.7 

52.22  +.JM 

48.3  +0.3 

11.90  +.33 

50.6  -1.4 

47.25  +.30 

33.5  -9.4 

13.38  +.33 

4.9-9.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

A  Draoonia. 

V  Leonis. 

P  Leonia. 

y  Unas  Majoria. 

Mmd 

Solar 
IMe. 

Bight 
Aeoenaioii. 

DeoUnatlon 
North. 

Bight 
Aaceasion. 

South. 

Right 
AscensioQ. 

DeoUnation 
North. 

Bight 
Asoenalon. 

Deolinatiou 
North.      , 

h     m 

11  24 

+69  56 

h     m 

11  31 

O          1 

-  0  12 

h     m 

11  43 

+  15  11 

h     m 
11   47 

+  54    18 

Jan.    0.7 

II 
43.90  +.75 

42J     0.0 

12.48  +.38 

II 

17.1  -9.1 

20.24  +.33 

6K0  -1.8 

a 
55.41  +.50 

50.2  -0.9 

10.7 

44.64     .71 

42.3  +0.5 

12.79     .99 

19.1     9.0 

20.56     .31 

49.3     1.5 

55.89     .47 

49.6  -0.3 

20.7 

45.32     .84 

43.2     1.1 

13.07     JW 

21.0     1.8 

20.86     .98 

47.9     1.9 

56.34     .43 

49.7  +0.3 

30.6 

45.92     .55 

44.6    1.7 

13.32     .93 

22.7     1.6 

21.12     .95 

46.9     0.9 

56.75     .38 

50.2     0.9 

Feb.    9.6 

46.43     .45 

46.5    9.1 

13.52     .19 

24.2     1.4 

21.35     .91 

46.1     0.6 

57.10     .39 

51.4     1.4, 

19.6 

46.82  +.33 

48.9  +9.5 

13.69  +.14 

.  25.5  -1.1 

21.54  +.16 

45.8  -0.9 

57.39  +.95 

53.0  +1.8 

29.5 

47.08     .90 

51.6    9.8 

13.81     .10 

26.4     0.8 

21.68     .19 

45.7  +0.1 

57.60     .18 

54.9     9.1 

Mar.  10.5 

47.22  +.06 

54.4     9.9 

13.89    .06 

27.1     0.6 

21.77     .07 

45.9    0.4 

57.74     .10 

57.2     2.4 

20.5 

47.24  -.04 

57.4     9.9 

13.93  +.09 

27.5    0.3 

21.82 +.03 

46.4     0.6 

57.81  +.03 

59.7     9.5 

30.5 

47.14     .15 

60.3     9.8 

13.93  -.09 

27.7  -0.1 

21.8    -.01 

47.1      0.8 

57.81  -.03 

62.3     9.6 

Apr.   9.4 

46.93  -.35 

63.1  +9.8 

13.90  -.04 

27.7  +0.1 

21.81  -.04 

48.0  +0.9 

57.74  -.09 

64.8  +9.5  1 

19.4 

46.63     .34 

65.6     9.3 

13.84     .07 

27.6     0.9 

21.76     .06 

48.9     1.0 

57.62     .14 

67.2    9.3 

29.4 

46.26     .40 

67.8     9.0 

13.76     .08 

27.2     0.4 

21.69     .08 

50.0     1.0 

57.45     .18 

69.5    9.1  ' 

May   9.3 

45.83     .45 

69.5     1.5 

13.67     .10 

26.8    0.5 

21.60     .10 

51.0     1.0 

57.25     .91 

71.4      1.8! 

19.3 

45.36     .48 

70.8    1.0 

13.57     .10 

26.3    0.6 

21.49     .11 

51.9    0.9 

57.03     .93 

73.0     1.4' 

29.3 

44.87  -.40 

71.6+0.5 

13.47  -.11 

25.7  +0.6 

21.38  -.11 

52.8  +0.0 

56.80  -.95 

74.2  +1.0 

Juue  8.3 

44.:)8     .49 

71.8    0.0 

13.36     .11 

25.0    0.7 

21.27     .11 

53.6    0.7 

56.55     .95 

74.9     0.5: 

18.2 

43.90     .47 

71.6  M1.5 

13.26    .10 

24.3    0.7 

21.16     .11 

54.3    0.6 

56.30     .95 

75.2  +0.1 

28.2 

43.45     .44 

70.8     1.0 

13.15     .10 

23.6    0.7 

21.05     .10 

54.8    0.4 

56.06     .94 

75.1  -0.4 

July   8.2 

43.03     .39 

69.5    1.5 

13.06     .09 

23.0    0.7 

20.95     .10 

55.2    0.3 

55.83     .92 

74.5     0.8' 

18.2 

42.66  -.34 

67.7  -9.0 

12.98  -.06 

22.3  +0.6 

20.85  -.09 

55.4  +0.1 

55.62  -.19 

73.5-1.9' 

28.1 

42.35     .98 

65.6    9.4 

12.90     .06 

21.7    0.6 

20.77     .07 

55.5  -0.1 

55.44     .17 

72.0     1.6; 

Aug.  7.1 

42.11     .91 

63.0    9.7 

12.a5     .04 

21.1     0.5 

20.71     .06 

55.3    0.3 

55.30     .14 

70.2     9.0 

17.1 

41.93     .13 

60.1     3.0 

12.81  -.03 

20.7    0.4 

20.66     .04 

54.9     0.5 

55.18     .10 

68.0     9.3 

27.0 

41.84  -.05 

57.0     3.9 

12.80     M 

20.4  +0.9 

20.64  -.01 

54.4     0.7 

55.11     .05 

65.5    9.6 

Sept.  6.0 

41.83 +.03 

53.7  -3.4 

12.81  +.03 

20.3    0.0 

20.64  +.09 

53.6  -0.9 

55.08  -.01 

02.8  -«.9  1 

16.0 

41.91     .13 

50.2    3.5 

12.85     .06 

20.3  -0.9 

20.67     .05 

52.6     1.1 

55.11  +.04 

59.8    3.1 

26.0 

42.08     .99 

46.6     3.6 

12.93     .10 

20.6     0.4 

20.74     .09 

51.4     1.3 

55.20     .10 

56.6    3.2 

Oct.    5.9 

42.34     .31 

43.0     3.5 

13.05     .14 

21.2    0.7 

20.85     .13 

49.9     1.6 

55.33     .16 

53.3    3.3 

15.9 

42.71     .41 

39.6    3.4 

13.20     .18 

22.0     1.0 

20.99     .17 

48.3     1.8 

55.53     .99 

50.1     3.3 

1 

25.9 

43.16 +.50 

36.2  -3.9 

13.40  +.91 

23.1  -1.9 

21.18 +.91 

46.4  -9.0 

55.78  +.98 

4G.8  -3.9 

Nov.  4.9 

43.70     .58 

33.2    9.9 

13.63     .95 

24.5    1.5 

21.41     .95 

44.3     9.1 

56.09     .34 

43.6    3.1  1 

14.8 

44.33     .86 

30.4     9.6 

13.90     .88 

26.1     1.7 

21.67     .98 

42.2     9.9 

56.46     .39 

40.6     9.9  i 

24.8 

45.02     .79 

28.0     9.1 

14.19     .31 

28.0     1.9 

21.97     .31 

39.9    9.9 

56.89     .43 

37.9     2.6 

Dec.   4.8 

45.76     .78 

26.1     1.6 

14.51     .39 

30.0    9.0 

22.29     .33 

37.7    9.9 

57.35     .47 

35.5     2.2' 

14.8 

46.53  +.78 

24.8  -1.1 

14.84  +.33 

32.1  -9.1 

22.62  +.34 

35.5  -9.1 

57.83  +.49 

33.6  -1.7 

24.7 

47.32     .77 

24.0  -0.5 

15.17     .33 

34.2    9.1 

22,96     .34 

33.5     9.0 

58.33     .49 

32.1     1.9 

34.7 

48.08  +.75 

23.8  +0.1 

15.49  +.31 

36.3  -9.0 

23.29  +.39 

31.6  -1.7 

58.83  +.48 

31.2-0.6 
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APPARENT  PLAGES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0  Virginis. 

4  Draconis  (H.) 

yCorvi. 

/?  ChamBleontis. 

Mean 
Solar 
Date. 

Right 
ABoension. 

Decimation 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

South. 

Right 
Asoension. 

DedinatioD 
South. 

h     m 
11    59 

+  9  20 

h     m 

12    6 

+78    13 

h     m 
12    10 

o        t 

-16  55 

h     m 

12  11 

-78  40 

Jan.    0.7 

a 
29.61  +.33 

78^4  -2.0 

8 

55.10+1.93 

64.2  H).4 

2.34  +.34 

2.4  -9.9 

s 
49.C3+1.19 

59.2  -1.4 

10.7 

29.93     .31 

76.6     1.8 

56.31    1.18 

64.1  +0.9 

2.66     .39 

4.6     9.3 

50.79   1.19 

60.9    2.0 

20.7 

30.23     .39 

74.9     1.5 

57.46  1.11 

64.6    0.9 

2.97     .29 

6.9     9.3 

51.87  1.09 

63.2    9.5 

30.6 

30.50     .35 

73.5     1.9 

58.52  1.00 

65.8     1.5 

3.25     .96 

9.2     9.9 

52.83     .89 

65.9    9.9 

Feb.    9.6 

30.74     .81 

72.5     0.9 

59.45     .85 

67.5    9.0 

3.48     .92 

11.4     9.1 

53.65     .75 

69.1     3.8 

19.6 

30.93  +.17 

71.7-0.6 

60.2:J+  .68 

69.8  +2.5 

3.69  +.18 

13.4  -9.0 

54.32+  .59 

72.5  -8.5 

29.6 

31.08     .13 

71.3  -0.3 

60.82    .49 

72.4     2.8 

3.85     .14 

15.3     1.8 

54.82     .49 

76.2    3.7, 

Mar.  10.5 

31.19     .09 

71.2    0.0 

61.21      .29 

75.4     3.0 

3.96     .10 

17.0     1.6 

55.16     .95 

80.0    3.8 

20.5 

31.26     .05 

71.3  +0.3 

61.40+  .09 

78.4     3.1 

4.04     /» 

18.5     1.3 

55.32+  .06 

8:^.8   3.8; 

30.5 

31.29  +.01 

71.7     0.5 

61.38-  .11 

81.6    3.1 

4.08  +.02 

19.7     1.1 

55.31-  .09 

87.5    3.7  i 

Apr.    9.5 

31.28 -.03 

72.2  +0.6 

61.17-  .30 

84.6  +2.9 

4.08  -.01 

20.7  -0.9 

55.15-  .94 

91.1  -3.4 

19.4 

31.25     .05 

72.9     0.7 

00.79     .46 

87.4     9.7 

4.06     .04 

21.4     0.6 

54.83     .39 

94.5    3.J; 

29.4 

31.19     .07 

73.7     0.8 

60.25     .60 

89.9     2.3 

4.01     .06 

22.0    0.4 

54.36     .53 

97.7    3.0 

May    9.4 

31.12     .08 

74.6     0.8 

59.58     .72 

92.1     1.9 

3.94     .06 

22.3  -0.9 

53.77     .65 

100.5    9.6 

19.3 

31.03     .09 

75.4     0.8 

58.81     .81 

93.8     1.4 

3.86     .09 

22.4    0.0 

53.06     .75 

102.9    9.9 

29.3 

30.93  -.10 

76.3  +0.8 

57.97-  .86 

95.0  40.9 

3.76  -.10 

22.3  +0.9 

52.26-  .84 

104.9  -1.7 

June  8.3 

30.83     .10 

77.0    0.7 

57.09     .89 

95.6  +0.4 

3.66     .11 

22.0    0.4 

51.38     .91 

106.3    1.9' 

J  8.3 

30.72     .11 

77.8     0.7 

56.18     .90 

95.7  -0.9 

3.54     .11 

21.5    0.5 

50.44     .96 

107.3    0.7' 

28.2 

30.61     .11 

78.4     0.6 

55.29     .87 

95.2    0.7 

3.43     .12 

20.9    0.7 

49.46     .96 

107.7  -0.1 

July   8.2 

30.51     .10 

78.9     0.5 

54.44     .83 

94.2     1.3 

3.31     .11 

20.1     0.8 

48.48     .97 

107.5  +0.4 

18.2 

30.41  -.09 

79.3  +0.3 

53.63-  .77 

92.7  -1.8 

3.20 -.11 

19.3  +0.9 

47.52-  .94 

106.8  +0.9 

28.2 

30.33     .08 

79.6  +0.2 

52.91     .68 

90.7     9.9 

3.10     .10 

18.3     1.0 

46.60     .87 

105.6    1.5  ; 

A.ig.  7.1 

30.25     .07 

79.7    0.0 

52.27     .58 

88.3     9.6 

3.00     .09 

17.2    1.1 

45.77     .78 

103.9     1.9: 

17.1 

30.19     .05 

79.7  -0.1 

51.74     .47 

85.4     3.0 

2.92     .07 

16.1     1.1 

45.04     .66 

101.7    9.4, 

27.1 

30.15  -.03 

79.4     0.3 

51.33     .34 

82.3    3.3 

2:87     .04 

15.1     1.0 

44.45     .51 

99.2    9.7 

Sept.  6.0 

30.14     .00 

79.0  -0.5 

51.06-  .90 

78.9  -3.5 

2.84  -.01 

14.1  +0.9 

44.02-  .34 

96.4  +9.9 

J6.0 

30.16  +.03 

78.3    0.8 

50.94-  .05 

75.2     3.7 

2.84  +.09 

13.2    0.8 

43.77-  .15 

93.4    3.0 

26.0 

30.21     .07 

77.5     1.0 

50.93+  .11 

71.5     3.8 

2.87     .06 

12.5    0.6 

43.r3+  .06 

90.3    3.0 

Oct.    6.0 

30.30     .11 

76.3     1.9 

51,15     .27 

67.7     3.8 

2.95     .10 

12.1  +0.3 

43.89     .97 

87.3    %J9 

15.9 

30.43     .15 

75.0     1.5 

51.50     .43 

63.9     3.7 

3.07     .14 

11.9    0.0 

44.26     .47 

84.5    9.7 

25.9 

30.60  +.19 

73.4  -1.7 

52.01+  .59 

60.2  -3.5 

3.24  +.19 

12.1  -0.3 

44.84+  .67 

81.9  +9.4 

Nov.   4.9 

30.81     .23 

71.6     1.9 

52.68     .75 

56.8     3.3 

3.45     .93 

12.6     0.7 

45.60     .84 

79.7     1.9 

14.8 

31.06     .27 

69.5     2.1 

53.51     .89 

53.6     3.0 

3.70     .97 

13.4     1.0 

46.53     .09 

78.1     1.4 

24.8 

31.34     .30 

67.4     2.9 

54.47   1.09 

50.9     9.5 

3.99     .30 

14.6     1.4 

47.59  1.1 1 

76.9    0,8 

Dec.    4.8 

31.65     .32 

65.2    9.9 

55.54   1.19 

48.6    9.0 

4.30     .39 

16.1     1.7 

48.74   1.18 

76.4  40.9 

14.8 

31.98  +.33 

63.0  -4.9 

56.70+1.18 

46.8  -1.5 

4.63  +.33 

17.9  -1.9 

49.95+1.99 

76.5  -0.4 

24.7 

32.31     .33 

60.9    9.1 

57.91    1.22 

45.6     0.8 

4.97     .33 

20.0    9.1 

51.17   1.91 

77.3    1.1 

34.7 

32.64  +.33 

58.9  -1.0 

69.14+1.94 

45.1  -0.9 

5.31  +.a3 

22.2  -9.3 

52.37+1.17 

78.7  -1.7 
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APPABBNT  PLACES  FOS  THE  TJFPEB  TSANSTT  AT  WASHIKaTON. 

9  Virginii. 

a>  CnicU. 

/9Com. 

«  Draoonio. 

DeoUnation 
SouHL 

M«bt 
AMeniiim. 

DeeUiiatkni 
Amtt. 

..^'£L 

DeeUnatloB 

AufmmAon. 

DeoUnattn 
iTorO. 

h     m 
12  14 

-0    2 

12  20 

-62  28 

h     m 

12  28 

-22  46 

h     m 
12  28 

+70*  23 

Jan.    0.7 

9.93  4.33 

35I9  Hi.1 

33.68  +.57 

18.7  -1.6 

39.73 +.84 

36'.0  -9.1 

40.34  +.77 

66.3  -0.9 

10.7 

10.35    .31 

87.9    9.0 

33.34     .54 

90.6    9.9 

30.06     .33 

88.3    9.9 

41.11     .76 

65.7  -0.8 

80.7 

10.56    J9 

39.9    1.8 

33.76    M 

33.0    3.6 

30.38    .31 

30.5    9.3 

41.86     .73 

65.8  40.8 

30.7 

10.83    .96 

41.6    1.6 

34.33    .44 

35.8    9.9 

30.67    M 

33.9    9.4 

43.66     .67 

66.4     1.0 

Feb.   9.6 

11.07     .39 

43.1     1.4 

34.65     .38 

38.9    8.9 

30.93    M 

85.3    9.3 

4.3.19     .59 

67.7     1.5 

19.6 

11.37 +.18 

44.4  -1.1 

34.99  +.31 

83.3  -3.4 

31.16  +dW 

37.5  -9.9 

43.73  4.49 

69.5+9.1 

39.6 

11.44     .14 

45.4    0.9 

35.36     .93 

35.7    8.5 

31.34     .16 

39.6    9.0 

44.17     .87 

71.8    9.5 

Mar.  10.5 

11.56     .10 

46.1     0.6 

35.46    .16 

39.3    3.5 

31.48    .19 

41.6    1.9 

44.48     .95 

74.5  '9.8 

90.r> 

11.64     .36 

46.5    0.3 

35.57     .06 

43.7     3.4 

31.57     .08 

43.4     1.7 

44.67    .13 

77.4    9.9 

30.5 

11.68 +.03 

46.7  -0.1 

35.63  +.01 

46.1     3.3 

31.63    .04 

44.9    1.4 

44.75  +.01 

80.4    3.0 

Apr.   0.5 

11.69     .00 

46.7  +0.1 

35.60  -.05 

49.4  -3.1 

31.66  +.01 

46.3  -1.9 

44.70  -.10 

83.4  +3.0 

19.4 

11.68 -.03 

46.5    0.3 

35.53    .11 

53.4    9.0 

31.65 -.09 

47.4     1.0 

44.64     .90 

86.3    9.8 

99.4 

11.63     M 

46.3    0.4 

35.38    .17 

55.0    9.5 

31.63    .04 

48.3    0.8 

44.39     .99 

89.0    9.5 

Hay   9.4 

11.57     .07 

45.7    0.5 

35.19    .99 

57.4     9.9 

31.66    .07 

48.9    0.5 

43.95    .37 

91.4    9.9 

19.4 

11.50     .00 

45.3    0.6 

34.95    .96 

59.4    1.8 

31.49    .08 

49.3    0.8 

43.55    .43 

93.3    1.8 

39.3 

11.41  -.00 

44.6  +0.6 

34.67  -.99 

61.0  -1.3 

31.40 -.10 

49.5  -0.1 

43.10  -.47 

94.9  +1.3 

Jane  8.3 

11.31     .10 

43.9    0.7 

34.36     .39 

63.1     0.9 

31.39    .11 

49.4  40.9 

43.61     .60 

96.9    0.8 

18.3 

11.31     .10 

43.3    0.7 

34.01     .34 

63.7  -0.4 

31.18    .19 

49.3    0.4 

43.10    .51 

96.4  40.3 

38.3 

11.11     .10 

43.6    0.7 

33.68     .35 

63.9  +0.1 

31.06    .19 

48.7    0.6 

41.59    .51 

96.4  -0.8 

Jnly  8.3 

11.00    .10 

41.9    0.6 

33.33    .35 

63.6    0.6 

30.93    .18 

48.0    0.8 

41.08    .49 

95.9    0.8 

18.3 

10.90  -.10 

41.3  40.6 

33.97  -.35 

61.7+1.0 

30.81  -.19 

47.3  +0.0 

40.60  -.47 

94.8  -1.3 

38.3 

10.81     .00 

40.7    0.6 

33.63     .33 

60.5    1.5 

30.68    .19 

46.3    1.1 

40.16    .43 

93.3     1.8 

Ang.  7.1 

10.73    .00 

40.9    0.4 

33.31     .99 

58.7     1.9 

30.57     .11 

45.0     1.9 

39.75     .38 

91.3    9.9 

17.1 

10.65    .06 

39.9    0.3 

33.04     M 

66.7    9.9 

30.47    .09 

43.8    1.9 

39.40    .39 

88.8    9.6 

37.1 

10.60    .04 

39.6  40.9 

31.81     .19 

54.3    9.5 

30.39    .07 

43.6    1.9 

39.11     .95 

86.0    8.0 

Sept.  6.1 

10.67  -.01 

39.5    0.0 

31.65 -.13 

51.7  +9.7 

30.34  -.04 

41.4  +1.9 

38.91  -.17 

83.8  -3.3 

16.0 

10.57  +.09 

39.7  -OJJ 

31.56 -.05 

49.0     9.7 

30.33    .00 

40.3    1.1 

38.78  -.08 

79.4    3.5 

96.0 

10.61     .OS 

40.0    0.4 

31.56  +.04 

46.3    9.7 

30.34  +.04 

39.3    0.9 

38.74  +.01 

76.8    3.7 

Oot.    6.0 

10.68    .09 

40.6    0.7 

31.64     .13 

43.7     9.5 

30.40     .08 

38.4    0.7 

38.80    .11 

73.1     3.7 

15.0 

10.80    .18 

41.4     1.0 

31.83    M 

41.3     9.3 

30.60     .13 

37.9    0.4 

38.97    M 

68.4    3.7 

35.9 

10.95  +.18 

43.5  -IJJ 

33.08  +.81 

39.1  +1.9 

30.66  +.18 

37.7  40.1 

39.34  +.39 

64.6  -3.7 

Not.  4.9 

11.15     M 

43.0    1.5 

33.43     .30 

37.4    1.5 

30.86     .99 

37.8  -0.3 

39.61     .43 

61.0    3.5 

14.9* 

11.39    .99 

45.5    1.7 

33.86    .46 

36.1     1.0 

31.10     .96 

38.3    0.7 

40.09     .69 

57.6    3.9 

34.8 

11.66     .90 

47.3    1.9 

33.35    ja 

36.4  +0.4 

31.39     .30 

39.3    1.0 

40.66     .61 

54.6    9.9 

Dec.   4.8 

11.96     .31 

49.3    9.1 

33.00     .56 

35.3  -0.9 

31.70     JS3 

40.4     1.4 

41.31     .68 

51.9    9.4 

14.8 

13.38  +.39 

51.4  -9.1 

34.47  +.58 

35.8  -0.8 

33.04  +.34 

43.0  -1.7 

43.03  +.74 

49.7  -1,9 

34.8 

13.61     .33 

53.5    9.1 

35.05     .58 

36.8    1.3 

33.39     .35 

43.8    9.0 

43.79     .77 

48.0    1.8 

34.7 

13.94  +.39 

55.7  H8.0 

35.63  +.56 

38.5  -1.9 

33.73  +.34 

45.9  -^9 

43.67  +.78 

47.0  -41.7 

33 
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APPAfiSKT  PLACES  FOB  THB  UPPEB  TBAN6IT  AT  WASHINGrrON. 

32<  Camelop.  (H.) 

a  Can.  Venaticorum. 

0  Virginia. 

a  Virginia. 

HeaD 
Solar 
I>ate. 

Right 
ABceDsion. 

Declination 
JTorth, 

Bight 

DeoUnation 
yorth. 

Bight 
Ascension. 

Declination 
South. 

Bight 
Aaeenalon. 

DunHnstlmi 
AwA. 

h     m 

12  48 

+84    d 

h     m 

12  50 

+38  64 

h     m 

13    4 

-4  56' 

h     m 

13  19 

-10  34 

Jan.    0.8 

• 
13.92-HI.S3 

63?7  -<».8 

46!l8+-.30 

76*4  -1.0 

s 
8.15  +.33 

20'.4  -9.1 

s 
10.60  +.93 

26?4-9.o! 

10.7 

16.17  9.M 

63.3  -0.9 

46.57     .30 

74.7    1.4 

8.48     .89 

22.5    9.0 

16.93     .33 

28.4    9.0; 

20.7 

18.40  S.18 

63.4  -fO.5 

46.95    .87 

73.6    0.0 

8.79     .31 

24.5    9.0 

17.25     .39 

30.4    8.0 1 

30.7 

20.53  S.05 

64.2    1.1 

47.30    .34 

73.0  -<».8 

9.09     M 

26.4     1.8 

17.56     .30 

32.4    1.9 

Feb.   9.6 

22.49  1.83 

65.7    1.7 

47.63     .30 

73.0  +0.9 

9.36    M 

28.1     1.6 

17.84     .97 

34.2    1.8 

19.6 

24.20-1-1.66 

67.7  +9.9 

47.91  +JM 

73.4  +fl.7 

9.60  +.99 

29.6  -1.4 

18.09  +.94 

35.9  -1.6 , 

29.6 

25.60  1.93 

70.1     9.6 

48.15     .91 

74.4     1.1 

9.81     .10 

30.8    1.1 

18.31     .90 

37.4     1.4 1 

Mar.  10.6 

26.65    .86 

72.9     9.0 

48.34     .16 

75.7    1.5 

9.98    .15 

31.8    0.8 

18.50     .16 

38.7    1.9 

20.5 

27.33     .48 

76.0    3.1 

48.48     .11 

77.4     1.0 

10.11     .11 

32.5    0.6 

18.64     .13 

39.7    0.9 

30.5 

27.614-  .00 

79.1     3.1 

48.57     .06 

79.4    9.0 

10.21     .08 

33.0    0.4 

ia75    .10 

40.5    6.7: 

Apr.   9.5 

27.51-  .90 

82.2  +8.1 

48.60  +.09 

81.5  +9.9 

10.27  +.05 

33.3  -«.9 

18.83  +.06 

41.1  -0.6 

19.5 

27.03     .65 

85.2    9.0 

48.60  -.09 

83.7     9.9 

10.30  +.09 

33.4    0.0 

18.88    .08 

41.5    0.3 

29.4 

26.20     .06 

88.0    9.6 

48.56     .06 

85.9    9.1 

10.31  -.01 

33.3  +11.9 

laOO  +.01 

41.7  -0.1 

Maj   9.4 

25.07  1.96 

90.4     9.9 

48.48    .09 

88.0    9.0 

10.29    .08 

33.0    0.3 

18.90  -.01 

41.8    0.0 

19.4 

23.68  1.40 

92.5     1.8 

48.38    .11 

89.9    1.8 

10.25    .05 

32.6    0.4 

18.87    .04 

41.7  +0J 

29.4 

2*^.08-1.68 

94.0  +1.3 

48.26  -.13 

91.6+1.5 

10.19  -.07 

32.2+^.8 

18.82  -.06 

41.6  +0J 

June  8.3 

20.33  1.80 

95.0    0.7 

48.11     .18 

98.0    1.9 

10.11     .08 

31.6    0.5 

18.75    .06 

41.2    0.4 

18.3 

J  8.48  1.87 

95.5  +OJt 

47.96     .16 

94.0    0.0 

10.02    .60 

31.1     0.6 

ia67     .69 

40.7    0.8 

28.3 

16.59  1.80 

95.4  -<».4 

47.79    .17 

94.7    0.5 

9.92    .10 

30.5    0.6 

ia57     .16 

40.2    0.5 

July  8.2 

14.70  1.87 

94.7    0.0 

47.63    .17 

95.1  +0.1 

9.82    .11 

29.8    0.6 

ia46    .11 

39.6    OJ 

18.2 

12.86-1.7* 

93.5  -IJl 

47.46  -.16 

95.0  -^.i» 

9.70  -.11 

29.2  +0.6 

18.34  -.19 

39.0+0  J 

28.2 

11.12  1.67 

91.8    1.0 

47.30    .16 

94.6    6.6 

9.59     .11 

28.6    M 

ia22     .19 

88.4    0.7 

Aug.  7.2 

9.51    1.89 

89.6    9.4 

47.15    .14 

93.8    1.0 

9.48    .11 

28.0    0.5 

laiO     .19 

87.7    0.6 

Hi 

8.08  1.33 

87.0    9.8 

47.01     Ai 

92.6    1.3 

9.37     .10 

27.5    t.6 

17.99    .11 

37.1     6.6 

27.1 

6.86  1.11 

84.0    8.1 

46.69    .10 

91.1     1.7 

9.28    .08 

27.1     0.4 

17.88    .90 

36.5    0.6 

Sept  ti 

5.87-  .85 

80.7  -9.4 

46.81  -.07 

89.2  -9.1 

9.21  -.06 

26.8  +0.9 

17.80  -.97 

36.0 +9J 

16.1 

5.14     .58 

77.2    3.7 

16.75  -.04 

87.0    9.3 

9.16  -.68 

96.7    0.to 

17.73    .04 

35.6    9.4 

26.0 

4.71-  .98 

73.4    3.8 

46.73  +.61 

84.6    9.6 

9.15    .60 

28.7-0.9 

17.71  -.61 

36.3 +9  J 

Oot    6.0 

4.57-1-  .03 

69.6    3.0 

46.76    .08 

81.8    9.8 

9.17  +.04 

27.0    9.4 

17.71  +.09 

36.2    9.0 

16.0 

4.76     .35 

65.7    3.8 

46.84    .10 

78.9    8.0 

9.24     .08 

27.5    0.6 

IT.76    .07 

36.4 -OJ 

25.9 

6.28+  .66 

61.9  -d.7 

46.97  +.15 

76.8  -0.1 

9.85  +.18 

28.3  -^>.9 

17.86  +.19 

35.8-9.5 

KoT.  4.9 

6. 11    1.01 

68.3    3.5 

47.15    .91 

72.7    3.1 

9.50    .18 

29.3    1.9 

laOl     .17 

86.6    OJ 

14.9 

7.29  1.39 

64.8    3.9 

47.38    .96 

69.6    3.1 

9.70    M 

30.6    1.4 

18.20    .91 

37.6    1.1 

24.9 

8.75  1.60 

51.8    9.0 

47.66    .30 

66.5    3.0 

9.94  '  .98 

32.2    1.7 

ia43    J8 

38.7    1.4 

Deo.   4.8 

10.49  1.85 

49.1     9.4 

47.98    .34 

63.6    9.8 

10.22    .90 

34.0    1.0 

1^70    M 

40.2    1.0 

14.8 

12.4544.05 

47.0  -1.8 

48.34  +.37 

61.0-9.5 

10.53  +.81 

36.9  -9.0 

19.01  +.81 

41.9-1.61 

24.8 

14.58  9.18 

45.4     1.9 

48.72     .30 

58.6    9.1 

10.85     .83 

38.0    9.1 

19.33     .33 

43.8    9.9  j 

34.8 

16.81 -141.95 

44.5  -0.6 

49.12  +.30 

56.7  -1.7 

11.18  +.34 

40.1  -9.0 

19.66  +.84 

45.8  Hkl  1 
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AFPABElffT  PLACES  FOB  THB  UFFEB  TRANSIT  AT  WASHINGTOH. 

Cirirginb. 

nVnm 

Uajorb. 

vBootla. 

0Cwtmui. 

Spur 
Date. 

Bight 

DeeUnatien 
Bouth. 

Eight 
Aiieenrioii. 

DeeUnatfon 
JToftiL 

A^SmL. 

DebUnatfon 
North. 

A^^L. 

DedlDBtloii 

h     m 
13  28 

-0^    1 

h     m 
18  43 

+49^51 

18  49 

+  18  67 

h     m 
13  55 

-59  49 

Jmi.   0.8 

68.10  ^.» 

17^8  -9.1 

o!o8  +.49 

78J  -9  J 

19.83  +.83 

33'.'8  -9.4 

54.01  +J6 

38^7 -0  J 

10.8 

68.48    .» 

19.3    9.0 

6.45    .41 

70.1     1.7 

80.16    J9 

81.5    9.0 

54.57    JO 

83.4    IJ 

80.7 

68.74    .31 

81.8    1.9 

6.89     ;48 

68.7    1.1 

80.50    J8 

89.7    1.7 

55.13     J6 

34.7    IJ 

30.7 

69.05    .80 

83.0    1.7 

7.38    .49 

67.9-0.6 

80.88    .31 

88.1     IJ 

55.67    J8 

86.8    ij 

Feb.   9.7 

59.34    .97 

84.6    1.4 

7.73     .80 

67.7  +9,1 

81.13     .98 

87.0    9J 

56.18    .49 

38.4    9J 

19.7 

69.59  +.»« 

85.9  -1.9 

8.10  +.80 

68.1  +0.7 

81.41  +.97 

86.3 -«.6 

56.65  +.41 

40.8  -«J 

89.6 

69.88    .91 

86.9    0.0 

8.43    .81 

69.1     IJ 

81.66     .98 

86.1     0.0 

57.08     .40 

43.5  . 9.7 

Mar.10.6 

60.01     .17 

87.6    0.8 

8.78    M 

70.6    1.7 

81.87     JO 

96.3  +0.4 

57.45     .84 

46.3    9J 

90.6 

60.16    .14 

88.1     0.8 

8.94     M 

78.6    9.1 

88.05    .10 

86.8    0.7 

57.76     .96 

49.3    3.0 

30.6 

60.88    .10 

88.3  -0.1 

9.11     .14 

74.8    9.4 

88.19     .19 

87.7    1.0 

58.01     M 

58.3    8J 

Apr.  9.6 

60.36  +.07 

88.8  +0.9 

9.88  +.08 

77.4  +9.0 

88.89  +.09 

^88.8+]  J 

58.81  +.16 

56.3  ->3.0 

19.6 

60.48    .04 

88.0    0.8 

9.87  +.09 

80.1     9.7 

88.36    .06 

30.1     1.4 

58.34     .19 

68.3    9.9 

89.6 

60.44  +.01 

87.5    0.0 

9.88  -.09 

88.8    9.7 

88.40  +.09 

31.6    1.6 

58.41  +.04 

61.8    9J 

Maj  9.4 

60.45  -.01 

87.0    0.0 

9.83     .07 

86.4    9.6 

88.41  -.01 

33.8    1.6 

58.43  -.00 

63.8    9J 

19.4 

60.48    .08 

86.4    0.7 

9.14     .11 

87.9    9.8 

88.39    .08 

34.7    IJ 

58.38    .97 

66.8    9J 

99.4 

60.38  -.OS 

85.7  +9.7 

9.01  -%14 

90.1  +9.1 

88.35 -J5 

.  36.8  +1.4 

58.88  -.19 

68.5  -9.0 

Jane  8.4 

60.38    .07 

85.0    0.7 

8.85    .17 

98.0    1.7 

88.88    J7 

37.6    IJ 

68.14     .17 

70.4     1.7 

18.3 

60.84     .00 

84.3    0.7 

8.66    JO 

93.5    IJ 

88.80    .99 

38.8    1.1 

57.94     .99 

71.8    IJ 

98.3 

60.14     .10 

83.6    0.7 

8.45    J9 

94.7    9J 

88.10    .11 

39.9    9J 

57.70     J6 

73.0    OJ 

July   8.3 

60.04     .11 

88.9    0.6 

8.88    J9 

95.4  +9.6 

81.98    .19 

40.7    0.7 

57.48    .99 

73.7  -OJ 

18.8 

69.98  -.19 

88.3+9.6 

7.98  -.91 

95.6    0.0 

81.85 -.13 

41.3 +9J 

67.10  -.31 

74.0    OJ 

88.8 

69.80    .19 

81.8    0.8 

7.74     J4 

95.4  -0.4 

81.78    .14 

41.6 +0J 

60.79    J6 

78.8  +9.4 

Aug.  7.8 

59.68    .19 

81.4    0.4 

7.50    .99 

94.7    OJ 

81.58     .14 

41.7-0.1 

56.46    J8 

78.8    OJ 

17.8 

69.57    .11 

81.0    OJ 

7.87     .99 

93.6    1.4 

81.44     .13 

41.5    OJ 

56.13    J9 

78.1     IJ 

87.1 

59.46    .19 

80.8  +0.1 

7.06    .90 

98.0    1.8 

81.31     .19 

41.0    OJ 

56.88    .99 

70.7    IJ 

ekpi.6.1 

69.37  «..0B 

80.8    0.0 

6.87  -.17 

90.1  -9  J 

81.80 -.19 

40.8  -OJ 

56.55  -JO 

68.9  +1.9 

16.1 

69.30    .06 

80.9  HI.9 

0.78    .13 

87.7    9.6 

81.10    .09 

39.8    IJ 

56.38    JO 

66.8    9J 

86.1 

59.86  -.01 

81.8    0.4 

0.60    .09 

85.0    9J 

81.04     .06 

37.9    IJ 

55.16    .13 

64.6    9J 

Dec    6.9 

69.86  +.09 

91.8    0.0 

6.54  -.04 

88.0    8.1 

81.01  -.01 

36.3    1.7 

56.06  -.06 

68.1     9.4 

16.0 

50.30    .08 

88.6    OJ 

6.53  +.09 

78.7    8.4 

81.08 +.98 

34.4    9.9 

56.06  +.04 

59.7    9.4 

86.0 

60.38  +.11 

93.6  -1.9 

6.56  +.06 

75.8  -8  J 

81.08 +.09 

38.3  Hk9 

56.14  +.13 

57.4  +9J 

Nov.  4.9 

59.61     .U 

84.9    1.4 

6.69     .16 

71.7     8.9 

81.18    .18 

89.9    9.4 

65.31     J9 

66.3    9.9 

14.9 

69.69    JO 

86.4    1.8 

6.87     .91 

68.1     8  J 

81.34     .10 

87.4    9J 

56.57    .80 

53.4     1.7 

84.9 

59.91     .94 

88.8    1.0 

7.18     .97 

64.6    3.4 

81.54     .99 

84.8    9.7 

55.91     .80 

51.9     IJ 

Deo.   4.9 

60.17    .97 

30.1     9.0 

7.48    .88 

61.8    8J 

81.78    .90 

88.1     9.7 

56.33    .40 

50.9    OJ 

14.8 

00.46  +.80 

38.8  -9.1 

7.78  +.88 

58.1  -9  J 

88.06  +.99 

19.4  -9  J 

56.81  +.50 

50.3  +0.3 

84.8 

60.77    M 

34.3  f.l 

36.4  -4.1 

8.18    .41 

55.4    9.6 

88.37    .39 

16.9    9  J 

57.33     .64 

50.3  -9J 

34.8 

61.09  +.89 

8.60  +.48 

53.1  -9.1 

88.70  +.83 

14.5  -9J 

57.88  +J0 

50.7  -9.7 
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APPABENT  PLACES  FOB  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Draconifl. 

aBootU. 
{ArUuruB.) 

e  Bootia. 

p  Bootia. 

Right 
Asoension. 

Declination 
North. 

Aaoenaion. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 

1 

DeeUnatioD 
North. 

k     m 

14     1 

+64  54 

h     m 

14  ID 

+  19  45 

h      m 

14  21 

+52*  21 

14  26 

+30  5l' 

Jan.   0.8 

• 

19.13+^7 

30J  -9.3 

31.78  +.39 

56.9  -9.5 

s 
21.15 +.41 

59.5  -9.6 

58.67  +.38 

45'!3  -9.0 

10.8 

19.72     .00 

28.1     1.6 

32.10     .39 

54.6     9.9 

21.57     .44 

57.1     9.1 

59.00     .34 

42.9    9J 

20.8 

20.33     .61 

26.8     1.0 

32,43     .33 

52.6     1.8 

22.02     .45 

55.3     1.5 

59.35    .35 

40.9    M 

30.7 

20J94     .60 

26.1  -0.3 

32.76     .39 

50.9     1.4 

22.47     .44 

54.1     0.0 

59.70     .34 

39.3    1.8 

Feb.   9.7 

21.53     .57 

26.1  +0.3 

33.07     .30 

49.7     1.0 

22.91     .43 

53.6  -0.9 

60.03     .33 

38J8    0  J 

19.7 

22.08  +.« 

26.7  +1.0^ 

33.36  +.97 

48.9  -0.6 

23.32  +.40 

53.7  +0.4 

60.35  +.31 

37.7  -oj: 

29.6 

22.58     .46 

28.0     1.4 

33.62     .95 

48.5  -0.1 

23.70    .36 

54.4     1.0 

60.64     .97 

37.7  40J 

Mar.  10.6 

23.00     .30 

29.8    9.0 

33.85     .91 

48.6  +0.3 

24.03     .31 

556     1.5 

60.90     .94 

38.9   0.7 

.20.6 

23.35     .31 

32.1     9.4 

34.04     .18 

49.1     0.7 

24.32    .96 

57.4     9.0 

61.13     .90 

39.2    IJ 

30.6 

23.62     .S9 

34.7     9.8 

34.20     .14 

49.9    1.0 

24.54     .90 

59.6    9.4 

61.31     .17 

40.6    W 

Apr.   9.5 

23.79  +.13 

37.6  +3.0 

34.33  +.11 

51.0  +1.9 

24.71  +.14 

62.1  +9.6 

61.46  +.13 

42.3  +IJI 

19.5 

23.88  +.04 

40.6     3.0 

34.42     .07 

52.4     1.4 

24.82     .06 

64.9    9.8 

61.67     .00 

44J3    8.0 

29.5 

23.87  -.04 

43.7     3.0 

34.47     .04 

53.9     1.6 

24.88  +.0S 

67.7    9.8 

61.64     M 

46.4    9J 

Maj   9.5 

23.79     .19 

46.6    9.9 

34.50  +.01 

65.5     1.6 

24.67  -.08 

70.5    9.8 

61.68 +.09 

4&5    9JI, 

19.4 

23.63    .10 

49.4     9.6 

34.50  -.09 

57.1     1.6 

24.82    .68 

73.2    9.6 

61.68 -.01 

60.7    9.1 1 

1 

29.4 

23.41  -J» 

51.9+4.3 

34.47  -.04 

68.7  +1.5 

24.72  -.19 

75.8  +9.4 

61.65  -.94 

52.8+9.0 

June  8.4 

23.12     .31 

54.0     1.0 

34.41     .07 

60.1     1.4 

24.58    .16 

78.0    9.1 

61.59    .07 

54.7    lA 

18.3 

22.80     .35 

55.7     1.6 

34.33     .00 

61.4     1.9 

24.40    .90 

79.9    1.7 

61.50    .10 

56.4    IJ 

28.3 

22.43     .38 

56.9     1.0 

34.24     .11 

62.5     1.0 

24.19    .93 

81.5     1.3 

61.39    .19 

57.9    IJ 

July  8.3 

22.03     .41 

57.6  +0.5 

34.12     .19 

63.4     0.8 

23.95    .96 

82.5    0.9 

61.26     .14 

59.0    1.0 

18.3 

21.61  -.49 

57.9     0.0 

33.99  -.14 

64.1  +0.5 

23.69  -.97 

83.2  +0.4 

61.11  -.16 

59.9  +0.7 

28.2 

21.19     .49 

57.6  -0.6 

33.85     .15 

64.5  +0.3 

23.42     .98 

83.3  -0.1 

60.94     .17 

60.3  +0.3 

Aug.  7.2 

20.76     .49 

56.7     1.1 

33.70     .15 

64.6    0.0 

23.14     .98 

83.0    0.6 

60.77     .18 

60.4  -0.1 

17.2 

20.35     .40 

55.4     1.5 

33.55     .15 

64.5  -0.3 

22.86     .97 

82.2    1.0 

60.59     .18 

60.2    0.4 

27.2 

19.97     .37 

53.6     9.0 

33.41     .14 

64.0     0.6 

22.59     .96 

80.9     1.5 

60.42     .17 

59.5    0.6 

Sept.  6.1 

19.62  -.83 

51.4  -9.4 

33.27  -.19 

63.2  -0.9 

22.34  -.93 

79.2  -1.9 

60.26  -.15 

58.5  -1.9 

16.1 

19.32     .97 

48.7    9.9 

33.16     .10 

62.2     1.9 

22.12     .90 

77.0    9.4 

60.11     .13 

57.2    14 

26.1 

19.07     .91 

45.7     3.9 

33.07     .07 

60.8     1.5 

21.94     .16 

74.4     9.7 

60.00     .10 

55.4    14 

Oct.    6.0 

18.90     .14 

42.3     3.5 

33.02  -.03 

59.2     1.8 

21.80     .11 

71.5    3.1 

59.91     .06 

53.4    9J 

16.0 

18.80  -.05 

38.7     3.7 

33.00  +.01 

57.2    9.0 

21.72 -.05 

68.3     3.3 

59.87  -.09 

51.0    94 

26.0 

18.79  +.06 

35.0  -3.8 

33.03  +.06 

55.1  -9.3 

21.70 +.01 

64.9  -3.5 

59.87  +.08 

48:4  -A7 

Nov.  5.0 

18.87     .13 

31.1     3.8 

33.11     .10 

52.7     9.5 

21.75     .07 

61.3    3.7 

59.93     .06 

45.5    9.9 

14.9 

19.05     M 

27.3     3.8 

33.24      15 

50.1     9.6 

21.87     .15 

57.6     3.7 

60.04     .14 

42.5    3.1 

24.9 

19.32    .31 

23.5     3.6 

33.42     .90 

47.4     9.7 

22.06     .S9 

53.9     3.6 

60.21     .19 

39.4    3.1, 

Deo.   4.9 

19.69    .40 

20.0     3.4 

33.65     .94 

44.6     9.8 

22.32     .99 

50.3     3.5 

60.42     .94 

36.3    8.1 

14.9 

20.13  +.48 

16.8  -3.0 

33.91  +.98 

41.8-9.7 

22.64  +.34 

46.9  -3.9 

60.69  +.98 

33.2-8.0 

24.8 

20.64     .64 

13.9     9.6 

34.21     .31 

39.1     9.6 

23.01     .30 

43.8     9.9 

60.98     .81 

30.3    94 

34.8 

21.21  +.60 

11.6-9.0 

34.52  +.39 

36.6  -9.4 

23.42  +.43 

41.2-9.4 

61.31  +.34 

27.7-94 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

5  Uren  MinorU. 

a*  Centaari. 

e  Bootii. 

a<  Libra. 

Meui 
Solar 
Bftte. 

Bight 
▲soension. 

Deoliiiation 
North, 

Bight 
Aeoeiiilon. 

Stmth. 

Bight 

Deolinatioii 
North. 

Bight 
▲soension. 

DeoUnatloii 
South. 

h     m 

14  27 

O           / 

+76  11 

h     m 

14  31 

-60  22 

h     m 

14  40 

+27  32 

h     m 

14  44 

-15  34 

Jan.   0.8 

42.19 +.85 

27.9  -9.4 

8 

59.12  +.63 

9.0     0.0 

4.19  +.81 

46.V  -8.6 

39.46  +.38 

21.8  -1.5 

10.8 

43.10     .94 

.25.8    1.8 

59.67     .65 

9.2  -0.6 

4.51      .33 

44.3     9.3 

39.79     .39 

23.4    1.6 

20.8 

44.08    .99 

24.3    1.1 

60.22     .65 

10.0     1.0 

4.85     .34 

42.2     1.0 

40.11     .33 

25.1     1.7 

30.7 

45.08  1.00 

23.5  -0.5 

60.78     .54 

11.2     1.4 

5.19     .33 

40.5    1.4 

40  44     .39 

26.7    1.6 

Feb.  9.7 

46.08    .06 

23.4  +0.9 

61.31      .69 

12.8     1.8 

5.52     .39 

39.3     0.9 

40.76     .31 

28.4     1.6 

19.7 

47.04  +.99 

24.0  +0.9 

61.82 +.49 

14.7  -9.1 

5.83  +.30 

38.6  -0.4 

41.06 +.99 

29.9  -1.5 

89.7 

47.92     .W 

25.1     1.5 

62.29     .44 

17.0     9.4 

6.13     .98 

38.4  +0.1 

41.34     .87 

31.3    1.8 

Mar.  10.6 

48.71     .79 

26.9    9.0 

62.71      .40 

19.4     9.6 

6.39     .96 

38.8    0.6 

41.59     .84 

32.6    1.8 

20.6 

49.37     .68 

29.2    96 

63.08     .34 

22.1     9.7 

6.62     .91 

39.5     J.O 

41.82     .81 

33,7     1.0 

30.6 

49.88     .44 

31.8    9.8 

63.40     .99 

24.9     9.8 

6.81     .18 

40.7     1.4 

42.02     .18 

34.6    0.8 

Apr.  9.6 

50.24  +J» 

34.8  +3.0 

63.66  +.93 

27.7  -9.8 

6.97  +.14 

42.3  +1.7 

42.19  +.16 

35.3  -0.6 

19.5 

50.43  -I-.IS 

37.9     3.J 

63.85     .17 

30.6    9.8 

7.09     .10 

44.1     1.9 

42.32     .18 

35.9    0.5 

89.5 

50.47  -.04 

41.0    3.1 

63.99    .11 

33.3    9.7 

7.18     .07 

46.0    9.0 

42.43     .09 

36.3    0.8 

Maj   9.5 

50.35    .19 

44.1     8.0 

64.06  +.05 

36.0    8.6 

7.23  +.04 

48.1     9.1 

42.51     .06 

36.5    0.8 

19.4 

50.08     .83 

47.0     9.8 

64.08  -.09 

38.6    9.4 

7.25    .00 

50.2    9.1 

42.56    .04 

36.7  -0.1 

29.4 

49.68  -.46 

49.7  +9.6 

64.03  -.07 

40.9  -8.9 

7.24  -.03 

52.2  +8.0 

42.58  +.01 

36.7    0.0 

JuDe  8.4 

49.16     .57 

52.0    9.1 

63.93    .13 

43.0    9.0 

7.20    .06 

54.1     1.8 

42.58  -.08 

36.6  +0.1 

18.4 

48.53     .67 

53.8    1.6 

63.77     .19 

44.8    1.7 

7.12    .06 

55.8    1.6 

42.54     .05 

36.5    0.8 

28.3 

47.83     .74 

55.2    1.1 

63.55    .94 

46.3    1.3 

7.03    .11 

57.3    1.3 

42.48     .07 

36.3    0.8 

Jaly  8.3 

47.05     .80 

56.1     0.6 

63.29    .98 

47.4     0.9 

6.91     .18 

58.5     1.1 

42.40     .10 

36.0    0.3 

18.3 

46.23  -.83 

56.5  +0.1 

62.99  -.39 

48.0  -0.4 

6.77  -.16 

59.4  +0.7 

42.29  -.18 

35.7  +0.4 

28.3 

45.38    .85 

56.4  -0.4 

62.66     .34 

48.2    0.0 

6.61     .16 

60.0    0.4 

42.17     .18 

35.3     0.4 

Aug.  7.2 

44.53    .84 

55.7    0.9 

62.30     .36 

48.0  +0.4 

6.44     .17 

60.3  +0.1 

42.03     .14 

34.8    0.5 

17.2 

43.70     .89 

54.5     1.5 

G1.95     .35 

47.4     0.8 

6.27     .17 

60.1  -0.3 

41.88    .15 

34.3    0.5 

27.2 

42.90     .77 

52.8     1.9 

61.60    .34 

46.3    1.3 

6.10    .17 

59.7     0.6 

41.73     .16 

33.8    OA 

Sept  6.1 

42.15  -.71 

60.6  -9.4 

61.26  -.31 

44.9  +1.6 

5.94  -.16 

58.9  -1.0 

41.58 -.14 

33.3  +0.5 

16.1 

41.67    .63 

48.0    9.8 

60.98    M 

43.1     1.9 

6.79    .14 

57.7     1.3 

41.46     .18 

32.9    0.4 

26.1 

40.90     .88 

45.0    3.9 

60.74     .91 

41.0    8.1 

5.66    .11 

56.2    1.7 

41.35     .09 

32.5    0.8 

Oct.    6.1 

40.43    .40 

41.6    3.5 

60.57    .18 

38.8    9.3 

5.57     .07 

54.4    8.0 

41.28    .05 

32.2    0.8 

16.0 

40.09     .97 

38.0    8.7 

60.48  -.04 

36.4    8.3 

5.52  -.03 

52.2    8.3 

41.24  -.01 

32.0  +0.1 

26.0 

39.89  -.19 

34.3  -3.8 

60.49  +.05 

34.1  +8.3 

5.61  +.08 

49.8  -8.6 

4 1.26 +.04 

32.0  -0.1 

Nov.  5.0 

39.85  -I-.09 

30.4     3.8 

60.58    .14 

31.8    9.9 

5.66    .07 

47.1     8.8 

41.32    .00 

32.3    0.3 

15.0 

39.98    .91 

26.5    3.8 

60.77     .93 

29.8    1.9 

5.66    .19 

44.2    8.9 

41.43     .14 

32.7    0.6 

24.9 

40.27     .37 

22.7    8.7 

61.05    .89 

28.0    1.6 

5.81     .17 

41.2     3.0 

41.60     .19 

33.4     0.8 

Dee.  4.9 

40.73    .68 

19.0     3.5 

61.41      .40 

26.6    1.9 

6.01     JB 

38.2     3.0 

41.81     .93 

34.3    1.1 

14.9 

41.33  •I-.67 

15.7  -3.1 

61.84  +.46 

25.6  +0.7 

6.25  +.96 

35.2  -9.9 

42.06  +.87 

35.0  -1.8 

24.8 

42.07    .80 

12.8    8.7 

62.33     .51 

25.1  +0.3 

6.54     .30 

32.3    9.7 

42.35    .30 

36.9    1.6 

84.8 

42.93  'f  .91 

10.3  -8.1 

62.86  +.54 

25.1     0.0 

6.85  +.39 

29.6-8.5 

42.66  +.38 

38.5  -1.7 
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APPABBNT  PLiXJES  FOB  THR  UPP£K  TBAN8XT  AT  WASHIVGTON. 

/5  Urea  Minorii. 

/?  Bootis. 

/3  Libras. 

tt<  Bootio. 

Heau 
SolM 
Date. 

Right 

Ifortk. 

AtcaaaioD. 

DeoUnatton 
North. 

Aaoenaion. 

DeoUaatioD 
South, 

Kght 

I>eoUiiatioo 
Jfortt. 

h      m 
14  50 

+74  36' 

h        ID 

14  57 

+40  49 

ta      ni 

15  10 

-   8  57 

b      m 

15  20 

0          f 

+  37  45 

Jan.    0.8 

s 
58.38  +.73 

38^8  -8.6 

41.79  +.33 

53.4  -9.9 

57.20  +.99 

59.7  -1.7 

13.68  +.80 

70.9  -9.1, 

10.8 

59.16     .81 

36.4    9.1 

42.14     .35 

50.8     9.4 

67.60     .31 

61.4     1.7 

14.00     .83 

68.1     9.6; 

110.8 

60.01     .97 

34.6     1.5 

42.50     .37 

48.6    9.0 

57.81     .38 

63.1     1.7 

14.34     .85 

65.7    t.Ii 

30.8 

60.91     .90 

3.3.4    0.8 

42.88     .37 

46.9     1.4 

58.13     .81 

64.7     1.6 

14.70     .36 

63.8    1.6 

Feb.    9.7 

61.81     .90 

33.0  -0.1 

43.25     .36 

45.7     0.8 

58.44     .80 

66.2    1.4 

15.05     .85 

62.5    1.1 

19.7 

62.70  +.86 

33.2  +0.5 

43.61  +.35 

45.2  -0.9 

68.74  +.99 

67.6  -1.3 

15.41  +.84 

61.7-0.4 

29.7 

63.53     .80 

34.1     1.9 

43.95     .39 

45.2  +0.3 

59.03     .97 

68.8    1.1 

15.74     .89 

61.5+0.1 

Mar.  10.7 

64.29     .71 

35.6     1.7 

44.25     .99 

45.9     0.9 

59.29    .95 

69.7    0.8 

16.05     .80 

61.9    0.6 

20.6 

64.94     .60 

37.5    9.9 

44.53     .95 

47.0     1.4 

59.53     JO 

70.5     0.6 

16.33     JX 

62.6    1.9 

30.6 

65.48     .47 

40.0    9.6 

44.76     .91 

48.7    1.0 

59.75    .90 

71.0    0.4 

16.58    .93 

64.2    1.6 

Apr.   9.6 

63.88  +.33 

42.8  +9.9 

44.95  +.17 

50.7  +4.9 

69.93  +.17 

71 .3  -«.9 

16.79  +.19 

66.0+9.0 

19.5 

66.14     .19 

45.9     3.1 

45.10     .13 

53.0    9  4 

60.09     .14 

71.4     0.0 

16.96     .15 

68.2    9.3 1 

29.5 

66.26  +.05 

49.0     3.1 

45.21     .08 

55.5    9.6 

60.22    .19 

71.3+0.1 

17.09     .11 

70.6    its 

May    9.5 

66.23  -.09 

52.2     3.1 

45.27  +.04 

58.1      9.6 

60.:)3    .00 

71.2    0.9 

17.18     ,67 

73.1     8.6 

19.5 

66.07     .99 

55.2    9.9 

45.29    .00 

60.7    9.6 

60.40    .06 

70.9    0.3 

17.23  +.93 

76.7    9.0 

1 

29.4 

65.78  -.34 

68.0  +9.7 

45.27  -.04 

63.3  +9.4 

60.44  +.03 

70.5  +0.4 

17.23  -.01 

78.2+9.5 

June  8.4 

65.38     .46 

60.5    9.3 

45.21     .06 

65.6    9.9 

60.46     .00 

70.1     0.4 

17.21     .05 

80.7    9.8 

18.4 

64.87     .65 

62.7     1.9 

45.12     .11 

67.7    9.0 

60.45  -.08 

69.6     0.6 

17.14     .08 

82.9    8.1 

28.4 

64.28     ^ 

64.4     1.5 

44.99     .14 

69.6    1.7 

60.40    .06 

69.1     0.5 

17.04     .19 

84.8    1.8 

July   8.3 

63.61     M 

65.6     1.0 

44.83    .17 

71.0     1.3 

60.33     .06 

68.7     0.5 

16.91     .15 

86.4    1.5 

16.3 

62.89  -.74 

66.3  +0.5 

44.65  -.19 

72.1  +0.9 

60.24  -.11 

68.2  +0.4 

16.75  -.17 

87.7  +1.1 

28.3 

62.14     .77 

66.5  -0.1 

44.45    .91 

72.8  +0.5 

60.12     .13 

67.8    0.4 

16.56     .10 

88.6    6.7 

Aug.   7.2 

61.36     .78 

66.2    0.6 

44.24     .99 

73.0    0.0 

59.98     .14 

67.3    0.4 

16.36     .91 

89.1  +0.8 

17.2 

60.58     .77 

65.3     1.1 

44.01     .99 

72.8  -^.4 

59.84     .15 

66.9     0.4 

16.14     .98 

89.2  -0.1 

27.2 

59.82     .74 

64.0    1.6 

43.79     .99 

72.2    0.8 

59.68     .15 

66.6     0.3 

15.92     .99 

88.9    6.6 

Sept.  6.2 

59.10 -.69 

62.1  -9.1 

43.57  -.91 

71.1  -1.3 

59.53  -.14 

66.3  +0.9 

15.70  -.91 

88.1  -1.0 

16.1 

58.43     .63 

59.8    9.5 

43.37     .19 

69.7     1.7 

59.40     .13 

66.1  +0.1 

15.50     .90 

86.9     1.4 

26.1 

57.84     .54 

57.0     9.9 

43.20     .16 

67.8    9.1 

59.27     .11 

66.1     0.0 

15.31     .17 

85.3    1.8 

Oct.    6.1 

57.35     .44 

53.9     3.3 

43.05     .19 

65.5    95 

59.18     .08 

66.1  -0.1 

15.16     .14 

83.3    9.9 

16.1 

56.96     .89 

60.6     3.5 

42.96     .07 

62.8    9.8 

59.12 -.04 

66.3     0.3 

15.04     .09 

80.9    9.5 

26.0 

56.70  -.19 

46.8  -3.7 

42.91  -.09 

59.9  -3.1 

59.11  +.01 

66.7  -0.5 

14.97  -.04 

78.2  -9.8 

Nov.   5.0 

56.58  -.05 

43.0     3.9 

42.92  +.04 

56.7     3.3 

59.14     .06 

67.3    0.7 

14.95  +.01 

75.2    8Ll 

15.0 

56.61  -I-.IO 

39.1     3.9 

42.98     ,10 

53.4     3.4 

59  23     .11 

68.1     0.9 

14.99     .07 

72.0    3.3 

24.9 

56.78     .96 

35.2    3.8 

43.11     .16 

49.9     8.6 

59.36     .16 

69.2     1.1 

15.09     .13 

68.7    3.4 

Dec.    4.9 

57.12     .40 

31.5     3.6 

43.30     .91 

46.4     8.4 

59.54     .90 

70.4     1.3 

15.25     .18 

65.3    3.4 

14.9 

57.59  +.64 

28.0  -3.3 

43.54  +.96 

43.1  -3.3 

59.77  +.94 

71.8-1.5 

15.46  +.94 

61.9  -3.8 

24.9 

58.20     .67 

24.8    9.9 

43.83     .31 

39.9     3.1 

60.03     .98 

73.4     1.6 

15.72     .96 

58.7    3.1 

34.8 

58.93  +.78 

22.1  -9.4 

44.16  +.34 

37.0  -9.8 

60.32  +.30 

75.1  -1.7 

16.02  +.89 

56.7  -9.8 
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APPARBHT  PLACED  FOE  TH|fl  UPPKB  TB^KSIT  AT  WASHINGTON. 

y«  UrwB  MinoriB. 

aCorons  Borealis. 

a  S«rpentii. 

f  Serpentis. 

Mean 
Solftr 
Date. 

Kight 
Asoensiou. 

DeclinaUoD 
N<n-th. 

Bight 

North. 

Right 
ABoenaioD. 

North. 

Bight 
Aaoenslou. 

Declination 

h     m 

15  20 

+  12    13 

b     m 
15  29 

+27"     5 

h     m 
15  38 

+    6*46 

h     in 
15  45 

o        t 

+  4  48 

Jan.    0.9 

50.94  +.57 

50.1  -3.0 

54.97  +.98 

3r.'4  -«.e 

43!35  +.96 

47.4  -9.9 

12.24  +.96 

6L2  -9.1 

J  0.8 

51.57    .e? 

47.4     9.4 

55.26     .90 

28.7     9.5 

43.62     .99 

45.3    9.1 

12.51      .98 

59.1     9.0 

30.8 

52.28     .73 

45.2     1.0 

55.57     .39 

26.4     9.9 

43.92     .30 

43.3     1.9 

12.80     .30 

57.2     1.6 

30.8 

53.04     .77 

43.6     1.3 

55.90     .33 

24.4     1.7 

44.22     .31 

41.5     1.7 

13.11     .30 

55.4     1.6 

Feb.   9.8 

53.83     .79 

42.7  -6.6 

56.23     .33 

22.9     1.8 

44.53     .30 

30.9     1.4 

13.41     .30 

53.9     1.4 

19.7 

54.61  +.77 

42.5  +6.1 

56.55  +.31 

21.9  -0.7 

44.83  +.90 

38.7  -1.0 

13.71  +.99 

52.6  -1.1 

89.7 

55.37     .73 

42.9    0.8 

56.86     .30 

21.4  -OJB 

45.12     .98 

37.8     0.7 

14.00     .96 

51.7     0.7 

Mar.  10.7 

56.08     .67 

44.0     1.4 

57.15     .98 

21.4+0.8 

45.40     .96 

37.3  -0.3 

14.28     .97 

51.2  -0.4 

20.6 

56.71     .50 

45.7     1.9 

57.41     .95 

21.9     0.8 

45.65     .94 

37.2    0.0 

14.53     .94 

51.0    oo' 

30.6 

57.25     .49 

47.9     9.4 

57  65     .99 

22.9     1.9 

45.88     .99 

37.4  +0.3 

14.77     .99 

51.1  +0.3 
1 

Apr.   9.6 

57.69  +.88 

50.4  +9.7 

57.85  +.19 

24.3  +1.6 

46.08  +.19 

.37.9  +0.6 

14.97  +.90 

51.5  +0.6 

19.6 

58.01     .98 

53.4     3.0 

58.03     .15 

26.1     1.8 

46  26     .16 

38.7     0.9 

15.16     .17 

52.2     0  8 

29.6 

58.21     .14 

56.5     3.1 

58.17     .19 

28.0     9.0 

46.40     .13 

39.6     1.1 

15.31     .14 

53.1     1.0 

May   9.5 

58.28  +.09 

59.6     3.3 

58.27     .09 

30.1     9.9 

46.53     .11 

40.8     IJU 

15.44     .11 

54.1     1.1 

19.5 

58.24  -.10 

62.8     3.1 

58.34     .05 

32.3     9.9 

46.62     .08 

42.0     1.3 

15.54     .08 

55.3     J. 9 

29.5 

58.08  -.31 

65.8  -^9.9 

58.37  +.09 

31.5  +9.9 

46.68  +.06 

43.3  +1.3 

15.61  +.06 

56.5  +1.9 

June  8.4 

57.81     .33 

68.5     9.6 

58.37  -.09 

36.7     9.1 

46.71  +.01 

44.6     1.3 

15.64  +.09 

57.7     1.9 

18.4 

57.46    .41 

71.0     9.3 

58.34     .06 

38.7     1.9 

4^.71  -.09 

45.9     1.9 

15.65  -.01 

58.9     1.1 

28.4 

56.99     .49 

73.1     1.8 

58.28     .08 

40.4     1.7 

40.67     .06 

47.0     1.1 

15.63    .04 

60.0     1.0 

July  8.3 

56.46     M 

74.7     1.4 

58.18     .11 

42.0     1.4 

46.61     .07 

48.1     1.0 

15.57     .07 

61.0    0.0 

18.3 

55.86  -.O 

75.9  +0.9 

58.06  -.14 

43.2  +1.1 

46.53  -.10 

49.0  +0.8 

15.49  -.10 

61.9  +0.8 

28.3 

55.22     .06 

76.5  +0.4 

57.91     .16 

44.2    0.8 

46.41     .19 

49.7     0.7 

15.38     .19 

62.6    0.7 

Aug.  7.3 

54.55     .66 

76.7  -0.1 

57.74     .17 

44.8    0.4 

46.28     .14 

50.3     0.5 

15.24     .14 

63.2    0.5 

17.2 

53.86     .69 

76.3     0.7 

57.56     .18 

45.0  +0.1 

46.13     .15 

50.7     0.3 

15.10     .15 

63.6    0.3 

27.2 

53.17     .68 

75.4     1.9 

57.37     .J9 

45.0  "0.3 

45.97     .16 

50.9  +0.1 

14.94     .16 

63.8  -W.l 

Sept.  6.2 

52.50  -.65 

74.0  -1.7 

57.18 -.18 

44.5  -0.6 

45.81  -.16 

50.9  -0.1 

14.77  -.16 

63.8  -0.1 

16.2 

51.86     .61 

72.1     9.1 

57.00     .17 

43.6     1.0 

45.65     .15 

50.6    0.4 

14.61     .15 

63.6    0.3 

26.1 

51.28     .66 

69.7     9.6 

56.84     .15 

42.4     1.4 

45.51     .13 

50.1     0.6 

14.47     .13 

63.2    0.5 

Oct.    6.1 

50.77     .47 

66.9     3.0 

56.70     .19 

40.9    1.7 

45.39     .10 

49.4     0.8 

14.35     .11 

62.6     0.7 

16.1 

50.35     .37 

63.7     3.3 

56.60     .08 

39.0    9,1 

45.31     .07 

48.4     1.1 

14.26     .07 

61.8     1.0 

26.0 

50.03  -.96 

60.3  -3.6 

56.54  -.04 

36.7  -9.4 

45.26  -.09 

47.2  -1.3 

14.21  -.03 

60.7  -1.9 

Nor.   5.0 

49.83  -.13 

56.6     3.8 

56.53  +.01 

.34.2    9.6 

45.20  +.09 

45.8     1.6 

14.21  +.09 

59.3     1.4 

15.0 

49.76     .00 

52.8     3.9 

56.57     .06 

31.5    9.8 

45.31     .07 

44.1     1.8 

14.25     .07 

57.8     1.7 

25.0 

49.83  +.13 

48.9     3.9 

56.66     .19 

28.5     3.0 

45.41     .19 

42.2     9.0 

14.34     .19 

56.0     1.8 

Deo.   4.9 

50.03     .97 

4.5.1     3.8 

56.81      .17 

25.5     3.1 

45.55     .17 

40.1     9.1 

14.48     .16 

54.1     9.0 

14.9 

50.36  +.40 

41.4  -3.6 

57.01  +.99 

2.2.4  -3.0 

45.74  +.91 

38.0  -9.9 

14.67  +.91 

52.0  -9.1 

24.9 

50.83     .59 

37.9     3.9 

57.25     .96 

19.5     9.9 

45.98     .95 
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69.3    9.0 

15.60     .91 

47.4     9.9 

61.39 +.04 

20.2    0.5 

28.4 

30.99     .91 

77.2    9.5 

26.05  -.03 

71.2    1.8 

15.34     .90 

.50.2    9.6 

61.41     .00 

19.7    0.5 

Jul/   8.4 

30.75     .97 

79.6     9.9 

26.00     .07 

73.0     1.6 

15.00     .38 

52.6     9.9 

61.39  -.03 

19.2    0.4 

18.4 

30.45  -.39 

81.6+1.8 

25.91  -.10 

74.5  +1.4 

14.58  -.45 

54.6  +1.8 

61.34  -.07 

18.8  +0.4 

28.3 

30.11     .97 

83.2     1.3 

25.80     .13 

75.8     1.1 

14.10     .51 

56.3     1.4 

61.26     .10 

16.4    0.3 

Aiig.  7.3 

29.72     .41 

84.3     0.9 

25.65     .16 

76.7    0.8 

13.56     .56 

57.4     0.9 

61.14     .19 

16.1     0.3 

17.3 

29.30     .43 

84.9  +0.4 

25.49     .18 

77.4     0.5 

12.97     .60 

58.0  +0.4 

61.00     .15 

17.8    0.3 

27.3 

28.85     .45 

85.0  -0.9 

25.30     .19 

77.7  +0.9 

12.37     .09 

58.1  -0.1 

60.85     .16 

17.6    0.9 

Sept:  6.2 

28.40  -.45 

84.6  -0.7 

25.11  -.19 

77.7  -0.9 

11.74  -.09 

57.7  -0.7 

60.68  -.17 

17.4  +0.1 

16.2 

27.95     .44 

83.7     1.9 

24.92     .19 

77.3     0^ 

11.13     .61 

56.8     1.9 

60.51     .17 

17.3  +0.1 

26.2 

27.52     .49 

82.2     1.7 

24.73     .18 

76.6     0.9 

10.5:)     M 

55.4     1.7 

60.34     .15 

17.3    0.0 

Oct.    6.1 

27.12     .38 

80.3    9.9 

24.,57     .15 

75.6     1.9 

9.97     .53 

.53.5    9.9 

60.20     .13 

17.3  -0.1 

16.1 

26.77     .39 

77.9    9.6 

24.43     .19 

74.2     1.6 

9.47     .46 

51.1     9.6 

60.08     .10 

17.5    0.9 

26.1 

26.47  -.96 

75.1  -3.0 

24.32  -.08 

72.5  -1.9 

9.05  -.38 

48.3  -3.0 

60.00  -.06 

17.8  -0.4 

Nov.  5.1 

26.25     .18 

71.9     3.3 

24.26  -.04 

70.4     9.9 

8.71     .99 

45.1     3.3 

59.96  -.09 

16.2    0.5 

15.0 

26.11     .10 

68.5     3  6 

24.25  +.01 

68.1     9.4 

8.47     .18 

41.6     3.6 

59.96  +.03 

18.8    0.7 

25.0 

26.05  -.01 

64.8     3.7 

24.28     .06 

65.6     9.6 

8.35  -.06 

37.9     3.8 

60.02     .08 

19.5    0.8, 

Deo.    5.0 

26.09  +.08 

61.0     3.8 

24.37     .11 

62.9    9.8 

8.35  +.06 

34.1     3.8 

60.13     .19 

90.4    I.O 

14.9 

26.22  +.17 

57.2  -3  8 

24.51  +.16 

60.1  -9.8 

6.46  +.17 

30.3  -8.8 

60.29  +.18 

21.5-1.9 

24.9 

26.44     .96 

53.4     3.6 

24.70     .90 

57.3     9.8 

8.69     .99 

26.5     3.6 

60.49     .99 

22.7    1.3 

34.9 

26.74  +.34 

49.9  -3.4 

24.02  +.94 

54.5  -9.7 

9.04  +.40 

23.0  -3.4 

60.72 +.95 

94.0  -1.8 
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APPARPiVT  PLACES  FOB  THE  UPFER  TBANSIT  AT  WA8HINQT0N. 

aTriangal 

lAootraiif. 

tf  Heroulio. 

K  Ophiuchi. 

d  Herculio. 

IffMO 

SolAr 
Date. 

Sigbt 
AMsepaion. 

89Uth. 

AMenidon. 

North. 

Wght 

Bigbt 
ABoemioii. 

Deolinatton 
Ifarth. 

ifortft. 

h     m 

16  86 

o         / 

-68  48 

h     m 

16  39 

+39    7 

b     m 

16  52 

o         / 

+  932 

h     m 

16  57 

+33  43 

Jan.    0.9 

44.36  +.63 

56.3  +1.7 

1.20 +.99 

6d"6  -3.3 

8 

20.06  +.91 

64.0  -9.9 

26.15  +.90 

52.8  -3.1 

10.9 

44.94     .61 

54.7     1.4 

1.45     .96 

65.5    3.0 

90.28     .94 

61.8     9.1 

26.37    .94 

49.8    9.0 

90.9 

45.59    .88 

53.5     1.0 

1.73     .30 

62.6    9.7 

90.53     .96 

59.7    9.0 

26.63     .97 

47.0     9.6 

ao.8 

46.29     .79 

52.7     0.6 

2.04     .39 

60.2    9.9 

9080     .98 

57.8     1.7 

26  92    .30 

44.5    9.3 

Feb.   9.8 

47.03    .75 

52.4  +0.1 

2.38     .84 

58.2    1.7 

21.09     M 

56.2    1.4 

27.23    .31 

42.5     1.8 

19.8 

47.80  +.76 

52.5  -0.3 

2.72  +.35 

56.7  -1.1 

21.38 +.90 

54.9  -1.1 

27.55  +.89 

40.9  -1.3 

29.8 

48.56     .76 

53.0    0.7 

3.07     .34 

55.9  -8.5 

21.68    .99 

64.0    0.7 

27.87     .33 

39.9    0.7 

Mar.  10.7 

49.31     .74 

53.8     1.0 

3.41     .33 

56.7  +0.1 

31.96     .98 

53.5  -0.3 

38.20     .39 

39.5  -0.1 

30.7 

50.03     .70 

55.0     14 

3.74     .39 

56.0    0.7 

22.24     .97 

53.3  +0.1 

28.51     .81 

39.6  +0.4 

30.7 

50.72     .68 

56.6    1.7 

4.05     M 

57.0     1.9 

22.51     .96 

53.6    0.4 

28.82    M 

40.3     1.0 

Apr.   9.6 

51.35 +.61 

58.4  -9.0 

4.33 +.97 

58.4  +1.7 

22.76  +.94 

54.2  +0.8 

29.10  +.97 

41.6  +1.4 

19.6 

51.93     .85 

60.5    9.9 

4.58     .93 

60.3    9.1 

23.00    .» 

56.1     1.0 

29.35    .94 

43.2    1.9 

S9.6 

52.44     .« 

62.8    8.4 

4.80    .90 

62.6    9.4 

23.21     J» 

56.3     1.3 

29.57    .91 

45.3    9.9 

Maj  9.6 

52.88    .40 

65.3    9.5 

4.98     .16 

65.1     9.0 

23.39     .17 

57.7     1.5 

29.77    .18 

47.6    9.4 

19.5 

53.24     .81 

67.9     9.6 

5.12     .19 

67.8     9.8 

2.3.55     .14 

59.2    1.0 

29.93     .14 

60.2    9.6 

29.5 

53.51  +.28 

70.6  -9.7 

5.21  +.07 

70.6  +«.8 

23.67  +.11 

60.8  +1.6 

30.05  +.10 

52.8  +9.7 

June  8.5 

53.68     .IS 

73.2     9.6 

5.26  +.03 

73.4     9.7 

23.76    .08 

62.5    1.6 

30.13     .06 

55.5    9.6 

18.5 

53.75  +.09 

75.9     9.5 

5.27  -.01 

76.1     9.6 

33.82  +J04 

64.1     1.6 

30.16 +.09 

58.1     9J» 

28.4 

53.72  -.06 

78.3     9.4 

5.24     .06 

78.6     9.4 

33.85    M 

65.6    IJi 

30.16 -.03 

60.6    9.4 

July  8.4 

53.59     .18 

80.7     9.9 

.5.16     .10 

80.9    9.1 

23.83  -.09 

67.0     1.3 

CO.  11     .07 

62.9    9.9 

18.4 

53.36  -.27 

82.7  -1.0 

5.04  -.14 

82.9  +1.8 

23.78  -.07 

68.3  +1.9 

30.02  -.11 

64.9  +1.9 

28.3 

53.05    .35 

84.4     1.6 

4.88     .17 

84.6     1.5 

23.70     .10 

69.3     1.0 

29.89     .14 

66.6     1.6 

Aug.   7.3 

52.67     .49 

85.8     J. 9 

4.69     .90 

85.8     1.1 

23.59     .13 

70.2     0.8 

29.73     .18 

68.0  .  1.9 

17.3 

52.22     .47 

86.8    0.7 

4.47     .93 

86.7    0.6 

23.44     .15 

70.9     0.5 

29.54     .90 

69.0     0.8 

27.3 

51.72     .61 

87.3  -0.3 

4.24     .94 

87.1  +0.9 

23.28     .17 

71.3     0.3 

29.33     .99 

69.6  +0.4 

Sept.  6.2 

51.20 -.M 

87.3  +0.9 

3.98  -.95 

87.1  -0.9 

23.10 -.18 

71.5+0.1 

29.10  -.93 

69.8    0.0 

16.2 

50.68     .51 

66.8    0.7 

3.72     .95 

86.7     0.7 

22.93     .18 

71.4  -0.9 

28.86     .93 

69.6  -0.4 

26.2 

50.18     .48 

85.9    1.1 

3.48     .S3 

85.7     1.9 

22.75     .17 

71.1     0.5 

28.63     .99 

69.0     0.9 

Got.    6.2 

49.72     .49 

84.6     1.5 

3.25     .91 

84.4     1.6 

22.59     .15 

70.5     0.7 

28.42    .90 

67.9     1.3 

16.1 

49.34     .34 

82.8     1.9 

3.06     .18 

82.6    9.0 

22.44     .13 

69.7     1.0 

28.22     .18 

66.4     1.7 

26.1 

49.05  -.94 

80.7  +9.9 

2.90  -.14 

80.4  -9.4 

22.34  -.09 

68.5  -1.9 

28.07  -.14 

64.5  -9.1 

Nov.   5.1 

48.87  -.19 

78.4    9.4 

2.78     .09 

7r.8    9.7 

22.26  -.06 

67.2     1.5 

27.95     .09 

62.2     9.4 

15.0 

48.80     .00 

76.0    9.5 

2.72  -.03 

74.9    3.0 

22.24     .00 

65.6     1.7 

27.88  -.04 

59.6     9.7 

25.0 

48.87  +.13 

73.5    9.5 

2.71  +.08 

71.7     3.9 

22.26  +.06 

63.7     1.9 

27.66  +.01 

56.7     3.0 

Dec.    5.0 

49.06     .95 

71.0     9.4 

2.77     .08 

68.4     3.3 

22.33     .09 

61.7     9.1 

27.90     .07 

53.6     3.1 

15.0 

49.37  +.37 

68.7  +9.9 

2.88  +.14 

65.0  -3.3 

22.45  +.14 

59.5  -9.9 

28.00  +.19 

50.4  -3.9 

24.9 

49.80     .48 

66.7     1.9 

3.05     .19 

61.5    3.4 

22.61     .18 

57.3    9.9 

28.15     .17 

47.2     3.9 

34.9 

50.33  +.68 

04.9  +1.5 

3.27  +.94 

58.2  -3.9 

22.82  +.99 

55.1  Hl.9 

28.34  +.99 

44.0  -3.1 
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APPABEKT  PLAGES  FOB  THE  UPPER  TRANSIT  AT  WASHIKGTOK. 

e  Unm  Minoria. 

a'  Uereoiia. 

b  Ophiachi. 

0  DnAonia. 

Solar 
Date. 

North. 

Bight 
Asoension. 

DecUnatioB 
North, 

Bight 

DeoUnation 
North. 

Bight 
Asoenaion. 

DecUnatioii 
Somh, 

Bight 
Aao«awion. 

h     m 

16  67 

+82*  12 

h     m 

17    9 

+  14  80 

}\     m 

17  19 

o          / 

-24     4 

h     m 

17  27 

+52  22 

Jan.    0.9 

19.93+  .55 

7L8  -3.6 

8 

30.43  +.10 

70"9  -9.4 

29.54  +.91 

8.'2  -0.3 

8 

51.62 +.18 

65^4 -W 

10.9 

20.64     .84 

68.4     3.1 

30.63     .99 

68.6    9.3 

29.77     .95 

8.5     0.4 

51.82     .93 

61.9    3.4 

20.9 

21.61    1.10 

65.5     9.7 

30.87     .95 

66.3    9.1 

30.04     .98 

8.9    0.5 

52.09     .90 

58.6    8.1 

30.9 

22.83  1.31 

62.9    9.3 

31.13     .97 

64.3    1.9 

30.33     .30 

9.4     0.5 

52.40     .33 

55.7    9.7 

Feb.   9.8 

24.24   1.48 

60.9    1.7 

31.41     .99 

62.6     1.6 

30.63     .31 

9.9     0.5 

52.75     .37 

53.2    SJ 

19.8 

25.79+1.50 

59.5  -1.1 

31.70  +.90 

61.2-1.9 

30.95  +.39 

10.5  -0.5 

53.14  +.39 

51.4  -1.8 

29.8 

27.42  1.64 

58.7  -0.4 

32.00     .99 

60.2    0.8 

31.28     .39 

11.0     0.5 

63.54     .41 

50.1    0.9 

Mar.  10.8 

29.07  1.63 

58.6  +0.9 

32.29     .90 

59.6  -0.3 

31.60     .39 

11.4     0.4 

53.95     .41 

49.5  -0.3 

20.7 

30.67  1.56 

59.2    0.8 

32.58     .98 

59.5  +4>.l 

31.92     .31 

11.9     0.4 

54.36     .40 

49.5  40.3 

30.7 

32.18  1.43 

60.3     1.4 

32.85     .97 

59.8    0.5 

32.23     .30 

12.2     0.3 

54.75     .38 

50.1     1.0 

Apr.   9.7 

33.54+1.06 

62.0  +9.0 

33.12 +.95 

60.5  +0.9 

32.52  +.90 

12.5  -0.3 

55.13  +.36 

51.4 +1.5 

19.6 

34.70  1.05 

64.2    9.4 

33.30     .93 

61.6    1.9 

32.80     .97 

12.7     0.9 

55.47     .39 

53.2    9.0 

29.6 

35.63     .81 

66.8    9.7 

33.58     .91 

63.0    1.5 

33.06     .95 

12.9    0.9 

55.78     .96 

55.5    9.5 

Maj    9.6 

36.31     .54 

69.7    3.0 

33.78    .18 

64.6    1.7 

33.30     .93 

13.1     0J3 

56.04     .94 

58.2    8.8 

19.6 

36.71+  .96 

72.8    3.1 

33.95     .16 

66.4     1.8 

33.52     .90 

13.2    0.9 

56.25     .18 

61.1    3.0 

29.5 

36.84-  .09 

75.9  +3.1 

34.09  +.19 

68.3  +1.9 

33.70  +.16 

13.4  -0.9 

56.41  +.13 

64.2  +3.1 

June  8.5 

36.67     .30 

79.1     3.1 

34.20    .09 

70.2    1.9 

33.84     .13 

13.6     0.9 

56.51     .07 

67.4    3.« 

18.5 

36.24     .57 

82.1     9.9 

34.27     .06 

72.1     1.9 

33.95    .00 

13.8    0.9 

56.55  +.01 

70.6    3.1 

28.4 

35.54     .89 

84.9    9.7 

34.30  +.09 

73.9     1.8 

34.02     .06 

14.0     0.9 

66.53  -.05 

73.6    8.0 

Jiilj  8.4 

34.60   1.05 

87.5    9.4 

34.30  -.09 

75.7     1.7 

34.05  +.01 

14.2     0.9 

56.45    .11 

76.5    9.7 

18.4 

33.45-1.95 

89.7  +9.0 

34.25  -.06 

77.2  +1.4 

34.03  -.04 

14.4  -0.9 

56.31  -.16 

79.1+9.4 

28.4 

32.09  1.43 

91.6     1.6 

34.17     .10 

78.5    1.9 

33.98     .08 

14.7     0.9 

56.12     .91 

81.4    9.1 

Aug.  7.3 

30.59  1.57 

93.0     1.9 

34.06     .13 

79.5     1.0 

33,88     .11 

14.9     0.9 

55.88     .98 

83.2    1.7 

17.3 

28.96  1.68 

93.9    0.7 

33.92     .15 

80.4     0.7 

33.75     .14 

15.0     0.1 

55.60     .30 

84.7    1.S 

27.3 

27.23   1.75 

94.3  +0.9 

33.75     .17 

80.9     0.4 

33.59     .17 

15.1  -0.1 

55.29     .33 

85.7    6.8 

Sept.  0.3 

25.4G-1.78 

94.3  -0.3 

33.57  -.18 

81.2+0.1 

33.42  -.18 

15.2    0.0 

54.95  -.34 

86.3  40.3 

16.2 

23.67  1.77 

93.7     0.8 

33.38     .10 

81.2  -0.9 

33.23     .19 

15.1  +0.1 

54.60     .35 

86.3  -0.9 

26.3 

21.92  1.79 

92.6     1.3 

33.20     .18 

80.9    0.5 

33.04     .18 

15.0    O.I 

54.24     .35 

85.8    0.7 

Oct.    6.2 

20.24   1.69 

9!. I     1.8 

33.02     .17 

80.3    0.8 

32.86     .17 

14.9    0.9 

53.90     .33 

84.8    1.9 

16.1 

18.67  1.49 

89.1     9.9 

32.87     .14 

79.3     1.1 

32.71     .14 

14.6    0.9 

53.58     .30 

83.4    1.7 

26.1 

17.26-1.31 

86.6  -9.6 

32.74  -.11 

78.1  -1.4 

32.59  -.10 

14.4  +0.2 

53.30  -.96 

81.4  -9.9 

Nov.  6.1 

16.05  MO 

83.8     3.0 

32.65     .07 

76.6     1.6 

32.50     .06 

14.2     0.2 

63.06     .91 

79.0    9.0 

15.1 

15.07     .84 

80.6     3.3 

32.61  -.09 

74.8     1.0 

32.47  -.01 

14.0    0.9 

52.88     .15 

76.2    3.0 

25.0 

14.36     .56 

77.2    3.5 

32.61  +.03 

72.8    9.1 

32.48  +.04 

13.9  +0.1 

52.76     .08 

73.0    3.3 

Deo.   5.0 

13.94-  .96 

73.6    3.6 

32.66     .07 

70.6    9.3 

32.55     .09 

13.8    0.0 

52.72  -.01 

69.6    3.5 

15.0 

13.83+  .05 

69.9  -8.7 

32.76  +.19 

68.2  -9.4 

:^.67  +.14 

13.9  -0.1 

52.74  +.06 

65.9-8.6 

25.0 

14.04     .96 

66.3     3.6 

32.90     .16 

65.8    9.4 

32.84     .10 

14.1     0.9 

52.83     .13 

62.3    8.6 

34.9 

14.55+  .66 

62.8  -3.4 

33.09  +.91 

63.3  -9.4 

33.05  +.93 

14.4  -0.9 

53.00  +.» 

58.7-3.5 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ophioohi* 

o  DraconiB. 

fi  Herealis. 

^1  Draconis. 

Mean 
Solar 
Date. 

Bight 
Asoensioii. 

North, 

Right 
AsoeiiBion. 

DeoUnatton 
North. 

Bight 
Afloensioii. 

Deolinatioo 
North, 

Bight 
Atoension. 

Deolination 
North. 

h     m 

17  29 

O           / 

+  12  38 

h     m 

17  37 

+  68  48 

b      m 

17  42 

+27  47 

h     m 

17  43 

+  72    11 

Jan.    1.0 

« 
43.09  -f  .17 

36J  -9.3 

8 

32.86  +.17 

36'.0  -3.7 

2^44  +.15 

14.9  H3.9 

8 

51.69  +.16 

74.4  -3.7 

10.9 

43.38     .90 

33.8     9.9 

33.09     .96 

32.4     3.5 

2.61     .10 

13.0    9.8 

51.92     .30 

70.7     3.5 

20.9 

43.50     .93 

31.6    9.1 

33.43     .30 

29.0     3.9 

2.83    .93 

9.3    9.6 

52.28    .49 

67.3    3.9 

30.9 

43.75     .96 

39.6    1.8 

33.86     .47 

26.0    9.8 

3.07     .96 

6.7     9.3 

52.76     .53 

64.3     9.8 

Feb.   9.8 

43.03     .97 

37.9     1.6 

34.38     .55 

23.5    9.3 

3.34     .98 

4.6     1.0 

53.34     .69 

61.7    141 

19.8 

43.30  +J» 

36.5  -1.9 

34.95  +.60 

81.5  -1.7 

3.62  +.99 

3.8  -1.5 

53.99  +.68 

59.6  -1.8 

39.8 

43.59     .99 

25.5     0.8 

35.57     .63 

20.1     1.0 

3.93     .30 

1.6    1.0 

54.71     .73 

58.2    l.l 

Mar.  10.8 

43.88     .90 

34.9  -0.4 

36.22     .65 

19.4  -0.4 

4.33     .31 

0.8-0.5 

55.45    .75 

57.4  -0.5 

30.7 

44.17     .98 

34.7     0.0 

36.87     .64 

19.4  +0.3 

4.54     .30 

0.6  +0.1 

56.21     .74 

57.3  +0.9 

30.7 

44.45     .98 

25.0  +0.4 

37.50     .61 

20.0-   0.9 

4.84     .90 

1.0    0.6 

56.94     .79 

57.8    0.9 

Apr.  9.7 

44.73  +.96 

35.6  +0.8 

38.09  +.57 

21.3  +1.6 

5.13  +.98 

1.8  +1.J 

67.64  +.67 

59.0  +1.6 

19.7 

44.97     .94 

26.6     1.1 

38.63     .51 

23.1     9.1 

5.40     .96 

3.1      1.5 

58.28     .60 

60.7    9.0 

39.6 

45.31     .99 

27.9     1.4 

39.10     .43 

25.5    9.5 

5.65     .94 

4.8    1.0 

59.84     .51 

63.0    9.5 

May   9.6 

45.43     .90 

29.4     1.6 

.19.50     .35 

38.3    9.0 

5.88     .91 

6.9    9.9 

59.30     .41 

65.7    S.8 

19.6 

45.61     .17 

31.3     1.8 

39.80     .96 

31.2     3.1 

6.08     .18 

9.3    9.4 

59.66     .30 

68.6    3.1 

39^ 

45.Z7  +.14 

33.0  +1.9 

40.01  +.16 

34.4  +3.3 

6.25  +.15 

11.6  +9.5 

59.90  +.18 

71.8  +3JI 

Jane  8.5 

45.90     .11 

34.9     1.0 

40.13 +.06 

37.7     3.3 

6.38     .11 

14.2     9.5 

60.02  +.06 

75.1     8.3 

18.5 

45.99     .07 

36.7     1.8 

40.12 -.05 

41.0     3.3 

6.46     .07 

16.7     9.5 

60.03  -.06 

78.3    3.9 

98.5 

46.04  1..03 

38.5     1.7 

40.02     .15 

44.2     3.1 

6.51  +.03 

19.2    -9.4 

59.90     .18 

81.6    3.1 

July  8.4 

46.06     .00 

402     1.6 

39.82     .95 

47.3     9.9 

6.51  -.09 

21.5     9.9 

59.66     .30 

84.6    9.9 

18.4 

46.03  -.04 

41.7+1.4 

39.53  -.34 

50.0  +{|.6 

6.48  -.06 

23.6  +9.0 

59.31  -.40 

87.4  +4.6 

28.4 

45.97     .OB 

43.1     1.9 

39.15     .49 

52.4     9.9 

6.40     .10 

25.5     1.7 

58.86     .50 

89.8    9.3 

Aog.  7.4 

45.87     .11 

44.3     1.0 

38.69     .49 

54.5     1.8 

6.38     .14 

37.1     1.4 

58.31     .59 

91.9    1.9 

17.3 

45.74     .14 

45.0    0.7 

38.16     .55 

56.1      1.4 

6.12     .17 

38.4     1.1 

57.68     .66 

93.6     1.4 

37.3 

45.58    .17 

45.7     0.6 

37.59     .60 

57.3     0.9 

5.94     .19 

39.3    0.7 

56.99     .71 

94.8     1.0 

Sept.  6.3 

45.41  -.18 

46.0  +0.9 

36.97  -.63 

57.9  +0.4 

5.74  -.91 

29.9  +0.4 

56.25  -.75 

95.6  +0.5 

16.3 

45.33     .10 

46.1  -0.1 

36.33     .64 

58.1  -0.1 

5.53     .99 

30.1     0.0 

55.48     .77 

95.8    0.0 

86.3 

45.04     .18 

4.5.9    0.3 

35.69     .64 

57.7     0.6 

5.30     .99 

29.8  -0.4 

54.71      .77 

95.5  -0.6 

Oct.    6.3 

44.85     .17 

45.4     0.6 

35.05     .69 

56.8     1.9 

5.08     .91 

29.2    0.8 

53.95     .75 

94.6    1.1 

16.3 

44,69    .15 

44.6     0.9 

34.45     .57 

55.4     1.7 

4.88     .19 

28.2     1.9 

53.22     .70 

93.3    1.6 

36.1 

44.56  -.19 

43.5  -1.9 

33.90  -.59 

53.4  -9.9 

4.71  -.16 

26.8  -1.6 

52.54  -.64 

91.4  -9.1 

Nov.  5.1 

44.45    .06 

43.3    1.5 

33.42     .44 

51.0     9.6 

4.57     .19 

25.0    9.0 

51.94     .55 

89.1     9.6 

15.1 

44.40  -.04 

40.6     1.7 

33.02     .35 

48.2    3.0 

4.47     .07 

22.8    9.3 

51.44     .45 

86.3    3.0 

35.1 

44.38  +.01 

38.7    9.0 

33.72     .95 

45.0     3.3 

4.43  -.03 

20.4     9.6 

51.04     .33 

83.3    3.3 

Deo.   5.0 

44.41     .06 

36.7    9.1 

32.53     .14 

41.5    3.6 

4.43  +.09 

17.7     9.8 

50.77     .90 

79.8     3.5 

15.0 

44.49  +.10 

34.4  HI  3 

32.45  -.09 

37.9  -3.7 

4.47  +.07 

14.8  -9.9 

50.64  -.06 

76.1  -3.7 

*   25.0 

44.63     .15 

32.1     9.3 

32.49  +.10 

34.1     3.7 

4.57     .19 

11.8     3.0 

50.64  +.07 

73.4     3.7 

35.0 

44.79  +.19 

29.8  -9.3 

32.65  +.91 

30.4  -3.6 

4.73  +.17 

8.8  -9.9 

50.78  +.91 

68.7  -3.6 
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APPABENT  PLACES  FOB  THE  UPPEB  TBAN8IT  AT  WA8HINOTOK. 

y  Draoonis. 

y<  Sagittarii. 

fi  Sagittarii. 

9  Serpentio. 

Date. 

AsoensiOD. 

Beolination 
yorth. 

Asoenslon. 

DeeUnstioD 
/South. 

A.SSL. 

South. 

Bight 

BecIiiuitioD 
South. 

b     m 
17  68 

+51  29 

h     m 

17  58 

-80  25 

h     m 
18     7 

O            1 

-81     5 

h     m 
18  15 

O          i 

-  2  55 

Jan.    1.0 

s 
57.82  +.18 

70'.7  -3.6 

34^27  +.18 

2L3  40.3 

1.67  4.18 

II 

8.1  -0.9 

28.73  +.14 

32!!2  -1.4 

M.O 

57.99     .19 

67.2     3.4 

34.47     .93 

21.2    0.9 

1.76     .91 

8.4    0.3 

28.88    .17 

33.5    1.3 

20.9 

58.21     .95 

63.8     3.9 

34.72     .96 

20.9    0.1 

1.98     .93 

8.7     0.3 

29.07    M 

34.0    1.3 

30.9 

58.48     .30 

60.8    9.8 

34.99     .99 

20.8  40.1 

2.23     .96 

9.0     0.3 

29.29    M 

36.1     1.9 

Feb.   9.9 

58.80     .34 

58.2    9.4 

35.29     .31 

20.8    0.0 

2.50     .98 

9.4     0.3 

29.53     J6 

37.2    1.0 

19.8 

59.16  +.37 

56.0  -1.8 

35.61  +.39 

20.8    0.0 

2.79  +.30 

9.6  -0.9 

29.79  +.917 

38.2-0.8 

89.8 

59.54     .30 

54.5     1.9 

35.94     .33 

20.9  -0.1 

3.09     .31 

9.9     0.9 

30.06    .98 

38.9    0.6 

Mar.  10.8 

59.94     .40 

53.6  -0.6 

36.27     .34 

20.9    0.1 

3.40    .31 

10.0  -0.1 

30.35     .98 

39.3  -0.3 

90.8 

60.34     .40 

53.3  40.1 

36.61     .34 

21.0     0.1 

3.71     .31 

10.1     0.0 

30.63     .99 

39.4    0.0 

30.7 

60.74     .30 

63.7    0.7 

36.95     .33 

21.1     0.1 

4.02    .31 

10.0  +0.1 

30.92     .98 

39.3  40J 

Apr.   9.7 

61.12 +.37 

54.8  +1.3 

37.28  +.39 

21.2-0.1 

4.33  +.30 

9.9  +0.9 

31.20  +.98 

38.9  40J 

19.7 

61.48     .34 

56.3     1.8 

37.60     .31 

21.3    0.1 

4.63     .99 

9.7     0.9 

31.48     .97 

38.3    0.7 

29.6 

61.81     .81 

58.4    9.3 

37.90     .90 

21.5    0.9 

4.91     .98 

9.5    0.9 

31.74     .96 

37.5    0.0 

May    9.6 

62.09    .90 

60.9     9.7 

38.18    .97 

21.7    0.9 

6.18     .96 

9.2    0.3 

31.99     .94 

36.5    IJ 

J9.6 

62.34     .99 

63.8    9.0 

38.44     .94 

22.0    0.3 

6.43     .98 

9.0     0.9 

32.22     .99 

35.4     i.l 

29.6 

62.53  +.17 

66.8  +3.1 

38.67  4.91 

22.3  -0.4 

5.65  +.91 

8.7  40.9 

32.43  +.19 

34.2  +1.9 

June  8.6 

62.67     .11 

70.0     3.9 

38.87     .18 

22.7    0.4 

6.84     .17 

8.5     0.9 

32.60     .16 

.33.0    IJ 

18.5 

62.74  +.05 

73.2    3.9 

39.02     .14 

2.3.1     0.5 

5.99     .13 

8.4  40.1 

32.75     .13 

31.8    1.1 

28.5 

62.76  -.01 

76.4     3.1 

39.14     .09 

23.6    0.5 

6.11     .00 

8.4     0.0 

:)2.85     .00 

30.7    1.1 

July   8.4 

62.78    .07 

79.4     9.9 

30.20  +.04 

24.2    0.6 

6.18 +.05 

8.4     0.0 

92.92    .05 

29.7    1.0 

18.4 

62.62  -.13 

82.2  +9.6 

39.23     .00 

24.8  -0.6 

6.20    .00 

8.4  -0.1 

32.95  +.01 

28.7  40.9 

28.4 

62.47     .18 

84.7    9.3 

39.20  -.05 

25.4     0.6 

6.19  -.04 

8.6    0.1 

32.93  -.M 

27.9    0.7 

Aug.  7.4 

62.26    .93 

66.8    9.0 

39.13     .09 

25.9     0.5 

6.13     .08 

8.7    0.9 

32.87     .08 

27.3    0.1 

17.3 

62.00     .97 

88.6    1.6 

39.01     .13 

26.4     0.5 

6.03     .19 

8.9    0.9 

32.78    .11 

26.8    0.4 

27.3 

61.71     .31 

89.9    1.1 

38.86     .16 

26.9    0.4 

5.90     .15 

9.1      0.9 

32.65    .14 

96.4    OJ 

Sept.  6.3 

61.39 -.33 

90.8  +0.6 

38.69  -.10 

27.2  -0.3 

5.74  -.IT 

9.2  HI.9 

32.50  -.18 

26.2  40.1 

16.3 

61.04     .35 

91.2  44.1 

38.49     .90 

27.4  -0.1 

5.56     .18 

9.4    0.1 

32.33    a? 

26.1    0.0 

26.2 

60.69     .34 

91.1  -0.4 

38.29     .90 

27.5    0.0 

5.37    .n 

9.5  -0.1 

32.15    .18 

26.2  -0.S 

Oct.    6.2 

60.35     .33 

90.4     0.0 

38.09     .19 

27.5  40.1 

5.19     .18 

9.6    0.0 

31.98    .17 

26.4    0.3 

16.2 

60.02     .31 

89.3     1.4 

37.91     .17 

27.3    0.9 

5.02    .10 

9.6    0.0 

31.81     .16 

96.8   0.4 

26.2 

59.73  -.98 

87.6  -1.9 

37.75  -.14 

27.0  40.3 

4.87  -.18 

9.6    0.0 

31.66  -.13 

27.3  -0.6 

Nor.   5.1 

59.47     .93 

85.5    9.3 

37.63     .10 

26.6    0.4 

4.76    .40 

9.6    0.0 

31.54     .10 

98.0    0.7 

15.1 

59.26     .18 

83.0    9.7 

37.56  -.05 

26.2    0.4 

4  68 -.16 

9.6    0.0 

31.46    .06 

28.8    0.9 

25.1 

59.12     .11 

80.1     3.1 

37.53    .00 

26.7    0.5 

4.65     .00 

9.6    0.0 

31.42 -.09 

29.8    1^ 

Dec.    5.0 

59.03  -.05 

76.8    3.4 

37.56  +.08 

25.3    0.4 

4.67  +.04 

9.7  -0.1 

31.42 +.08 

aO.9    l.i 

15.0 

59.02  +.02 

73.3  -3.5 

37.65  +.11 

24.9  40.4 

4.74  +.00 

9.8  -0.9 

31.47 +.07 

32.1  -1.3 

25.0 

51).07     .09 

09.7     3.6 

37.78     .16 

24.5    0.3 

4.86     .14 

10.1     0.9 

31.57     .11 

33.4    1.9 

35.0 

59.19  +.15 

66.1  -3.5 

37.97  +  91 

24.2  40.3 

5.02  +.18 

10.3  -0.3 

31.70  +.15 

34.8  -1.4 
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AFPABEKT  PLACES  FOB  THB  UPPEB  TBANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

1  Aquila. 

a  Octantis. 

a  Lyra. 

/SLyra. 

Bight 
Aaoension. 

South. 

Bight 
Aacflnsion. 

South. 

Bight 
Asoendon. 

North, 

Bight 
AMension. 

DeoUnation 
North. 

h     m 

18  29 

o        / 

-  8  19 

h 

18 

-89  15 

h     m 

18  83 

+38  40 

h     m 

18  45 

+33  13 

Jan.    1.0 

4.54  -f.lS 

13.V  -1.6 

tn     B         8 
.36  32.0+  4.5 

62.5  +3.3 

« 

6.61  +.06 

51.3  -8.0 

54.58  +.06 

63.'l  -8.0 

lt.O 

4.69     .10 

14.7     1.0 

;)6  38.f     7.6 

59.2    3.9 

6.72     .13 

48.1     3.9 

54.68     .19 

60.1     3.0  1 

90.9 

4.87     .90 

15.7     1.0 

36  47.2  10.5 

56.2    9.0 

6.88     .18 

45.0     3.0 

54.83     .16 

57.9    9.0  ! 

30.9 

5.08     .S3 

16.6    0.0 

36  59.1    13.0 

53.3    9.7 

7.08     .99 

42.0    9.6 

55.01     .90 

54.4     9.0! 

Feb.  9.9 

5.39    .05 

17.4     0.7 

37  13.:J   15.9 

50.8    9.3 

7.32     .96 

39.4     9.4 

55.23     .04 

51.9     9.3 

19.9 

5.58  4.00 

18.1  -0.6 

37  29.6+17.0 

48.7  +1.0 

7.59  +.90 

37.3  -1.0 

55.48  +.00 

49.8  -1.8, 

29.8 

5.85    .18 

18.6    0.4 

37  47.4  18.4 

47.0     1.5 

7.89     .31 

35.6     1.4 

55.76     .00 

48.1     1.4 

Mar.  10.8 

6.13    .00 

16.8  -0.0 

38    6.3  10.3 

45.8     1.0 

8.21     .90 

34.4     0.8 

56.06     .30 

47.0     0.0 

20.8 

6.49    .00 

18.9  +0.1 

38  26.0  10.8 

45.0  +0.6 

8.54     .33 

33.9  -0.8 

56.37     .81 

46.4  -0.3 

30.8 

6.79     .00 

18.7    0.3 

38  45  9  10.0 

44.7     0.0 

8.87     .08 

.33.9  +0.4 

56.68     .90 

46.3  +0.9  ; 

Apr.  9.7 

7.01  +.00 

18.3  +0.5 

39    5.7+10.5 

44.9  -0.4 

9.21  +.08 

34.6  +0.0 

57.00  +.81 

i 
46.9  +0.8  , 

19.7 

7.99     .08 

17.8    0.7 

39  25.0   18.8 

45.6    0.0 

9  53    .00 

35.7     1.4 

57.31     .30 

47.9     1.3! 

99.7 

7.57    sr 

17.1     0.8 

39  43.3  17.0 

46.8     1.4 

9.84     .80 

37.4     1.0 

57.61     .90 

49.5     1.8 

Mmj  9.6 

7.83     M 

16.9    0.0 

40    0.3  16.0 

48.4     1.6 

10.19     .97 

39.5    9.8 

57.89     .97 

51.5    9.1  1 

19.6 

8.08    .08 

15.3     1.0 

40  15.6  14.3 

50.4     9.9 

10.38    .94 

42.0    0.6 

68.15     .94 

53.8     9.4, 

99.6 

8.30  -l-Jl 

14.3  +1.0 

40  28.9+19.9 

52.7  -9.6 

10.60  +J0 

44.7  4«.e 

58.88 +JU 

1 
66.3  +9.7  i 

June  8.6 

8.49    .16 

13.3    0.0 

40  39.9    0.7 

55.4     9.6 

10.78     .10 

47.6     8.0 

58.57     .17 

59.1     9.8 1 

18.6 

8.65    .14 

19.4    0.0 

40  48.4    7.1 

68.3     8.0 

10.99     .11 

50.7    8.0 

58.72     .13 

61.9     9.8* 

98.5 

8.78    .10 

11.5    0.8 

40  54.1     4.0 

61.3     0.1 

11.01     .07 

53.6    8.0 

58.83     .00 

64.8     9.8  i 

Jnly  8.5 

8.86    .00 

10.7     0.7 

40  56.8+  1.9 

64.4     8.1 

11.05 +.00 

66.6    9.6 

58.89  +.04 

67.6     9.7' 

18.5 

8.90  -f-O 

10.1  -Hl-O 

40  56.5-  1.8 

67.6  -8.1 
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72.1  +3.5 

28.5 

15.15 +.03 

65.3     3.0 

56.99     .09 

29.8  +0.1 

54.00     .07 

35.3     1.8 

.33.95  -.05 

75.6    3.5 

Aug.   7.5 

15.15^.02 

68.3     2.8 

57.06  +.04 

29.8     0.0 

54.04  +.03 

37.0     1.6 

33.83     .17 

79.1      3.4 

17.4 

15.10     .07 

71.0     9.6 

57.07  -.01 

29.9  -0.2 

54.05  -.02 

38.6     1.4 

33.60     .99 

82.5    33 

27.4 

15.00     .12 

73.5     9.3 

57.04     .05 

30.2     0.3 

54.01     .06 

39.9     1.9 

33.2(i     .39 

85.7    3.1 

Sept.  6.4 

14.86  -.16 

75.6  +9.0 
77.5     1.6 

56.96  -.09 

30.5  -0.4 

53.93  -.10 

40.9  +0.9 

32.82  -.49 

88.6  +2  8 

16.4 

14.68     .20 

56.85     .12 

31.0     0.5 

53.82     .13 

41.8     0.7 

32.29     .57 

91.2    2,4 

26.3 

14.46     .22 

78.9     1.9 

56.71      .15 

31.5     0.5 

53.68     .15 

42.3     0.4 

31.(58     .64 
31.00     .69 

93.4    2.0 

Oct.    6.3 

14.2)     .24 

79.9     0.8 

56.56     .16 

32.0     0.5 

53.52     .16 

42.6  +0.9 

952    1.5 

16.3 

13.98     -25 

80.4  +0.3 

56.39     .17 

32.5     0.5 

53.35     .17 

42.6  -0.1 

30.29     .72 

96.4    1.0 

26.2 

13.73  -.25 

80.5  -0.2 

56.22  -.16 

33.0  -0.5 

5,3.18  -.17 

42.4  -0.4 

29.55  -.74 

97.2  +0.4 

Nov.   5.2 

13.49     .24 

80.1     0.6 

56.06     .15 

33.4     0.4 

53.02     .16 

41.9     0.6 

28.81     .73 

97.3  H>.i 

15.2 

13.26     .22 

79.3     1.1 
77.9     1.6 
76. 1     9.0 

55.92     .13 

33.8     0.4 

52.87     ,14 

41.2     0.8 

28.09     ,71 

96.9    0.7 

25.2 

13.06     .19 

55.80     .10 

34.2     0.3 

52.74     .11 

40.2     J.I 

27.40     .66 

96.0    IJ 

Dec.    5.1 

12.89     .15 

55.7 1      .07 

34.5     0  2 

52.64     .09 

39.0     1.3 

26.77     .60 

94.4    1.6 

15.1 

12.76 -.11 

74.0  -9.3 

55.66  -.03 

34.7  -0.2 

52.57  -.05 

37.6  -1.5 

26.21  -.51 

92.3  Hi.3 

25.1 

12.(>6     .07 

71.5     9.6 

55.65  +.01 

34.8     0.1 

.52.54  -.09 

36.1      1.6 

25.75     .41 

89.8    2.7 

35.1 

12.62 -.09 

68.7  -9.9 

55.67  +.05 

34.9  -0.1 

52.54  +.02 

34.4  -1.7 

25.39  -.30 

86.9  -3.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Cygni. 

^  Aq 

uarii. 

12  Year  Cat.  1879. 

v  Cygni. 

Mean 
Solar 
Date. 

Dflclinatioi) 
South. 

O            / 

-  9  23 

1 

RifTht 
Ascension. 

Decliimtiou 
North. 

o        , 

+  44  52 

A8ceu.sion. 
h      m 

20  46 

Right 
Asctnisioii. 

Dorlinatiou 
North. 

Ri^ht 
Asceusion. 

'  DeoUnatioD 
1       A'orfA. 

1 
1 

h      III 

20  37 

h        III    '                o          ; 

20  52  1  +80     7 

h      ni 

20  52 

1 

+40  43  ! 

jRIi.      I.I 

34!!94  -.08 

57.0  -9.7 

34.74     .00 

72.'9  -0.6 

34.46-  .80       m.^  -9.7 

58.07  -.09 

77^9  Hl.6 

II. 1 

34.89  -.03 

54.2     3.0 

34.76  +.03 

73.4     0.5 

33.77     .59      63.7     3.0 

58.00  -.04 

75.2     9.8, 

21.0 

34.88  +.09 

51.1      3.1 

34.81     .06 

73.9     0.5 

33.29     .36  j     60.5     3.3 

57.99  +.01 

72.4     9.9 

31.0 

34.92     .07 

48.1      3.0 

34.89     .10 

74.4     0.3 

33.04-  .12  ]     57.2     3.4 

58  02     .05 

69.5    9.9 

.  Feb.  10.0 

i 

35.02     .13 

45.1      9.9 

35.00     .13 

74.6  -0.2 

33.05+  .12'     53.8     3.4 

58.09     .10 

66.6    9.8 

'          -20.9 

35.16  +.17 

42.3  -9.6 

35.15  +.16 

74.7     0.0 

33.29+  .36      50.4  -3.2 

58.21  +.14 

64.0  -9.5 

29.9 

35.35     .31 

39.8     2.3 

35.32     .18 

74.7  +0.2 

33.76     .58      47.3     3.0 

58.38     .19 

61.5    9.9  1 

Mar.  10.9 

35.59     .26 

37.7     1.8 

35.52     .21 

74.4     0.4 

34.46     .79      44.5     2.6 

58.59     .23 

59.5     1.8 

20.9 

35.86     .99 

36.1      13 

35.74     .24 

73.9     0.6 

35.34     .96      42.2    9.1 

58.84     .97 

57.9     1.3 

30.8 

36.17     .32 

35.0     0.8 

35.99     .26 

73.2     0.8 

36.37   1.10'     40.3     1.6 

59.12     .30 

56.9     0.8 

Apr.   9.8 

36.51  +.34 

34.5  -0.9 

36.26  +.28 

72.4  +1.0 

37.52+1.19      39.0  -1.0 

59.43  +.39 

56.4  -0.9 

19.8 

36.86     .36 

34.6  +0.4 

36.54     .29 

71.3     1.2 

38.75  1.94       38.3  -0.3 

59.76     .34 

56.4  +0.3 

29.8 

37.22     .37 

35.3     1.0 

36.84     .30 

70.0     1.3 

40.01    1.25'     38.3  +0.3 

60.11      .35 

57.0     0.9 

May    9.7 

37.59     .36 

36.6     1.5 

37.14     .30 

Qti.Q     1.4 

41.26  1.22 

.38.9     0.9 

60.46     .35 

58.2     1.4 

19.7 

37.95     .35 

38.3     9.0 

37.45     .30 

67.2     1.5 

42.46  1.15 

40.0-  1.4 

60.81     .34 

59.8     1.9  i 

1 

2i).7 

38.29  +.33 

40.5  +>^.4 

37.75  +.29 

65.7  +1.5 

43..56+1.05I     41.8  +2.0 

61.14  +.32 

61.9  +9.3 

June  8.7 

38.60     .30 

43.1     9.7 

38.03     .28 

61.2     1,4 

44.55     .91       44.0     2.4 

6h46     .30 

64.4     9.6 

18.6 

38.88     .26 

45.9     3.0 

38.30     .2.'> 

iVl.ti     1.4 

45.39     .75  j     46.6     2.8 

61.74     .97 

67.1     9.9 

28.(5 

39.12     .21 

49.0     3.1 

38.54     .23 

61.5     1.2 

46.05     .57  ^     49.6     3.1 

61.99     .99 

70.1     3.0 

July   8.6 

39.31     .16 

52.2     3.9 

38.75     .19 

60.3     l.l 

46.52     .37'     52.8    3.3 

62.19     .18 

73.2    3.1  1 

18.5 

39.44  +.11 

55.5  +3.3 

38.91  +.15 

59.4  +0.9 

46.80  +.17       56.3  +3.5 

62.34  +.13 

76.4  +3.9  ■ 

j          28.5 

39.52  +.05 

58.8     3.9 

39.04     .10 

58.5     0.7 

46.86  -.04       59.8     3.5 

62.44     .07 

79.5    3.1  , 

JAug.  7.5 

39.54  -.01 

61.9     3.1 

39.12     .06 

57.9     0  5 

46.71     .25      63.3     3.5 

62.^9  +.09 

82.6     3.0 

17.5 

39.50     .06 

64.9     2.9 

39.15  +.01 

57.4     0.4 

46.36     .45'     66.8     3.4 

62.48  -.03 

85.5    9.8 

27.4 

39.41     .11 

67.6     2.6 

39.14  -.03 

57.2  +0.2 

45.81      .64'     70.2     3.3 

1 

62.42     .08 

88.2    9.6! 

Sepi.  6.4 

39.27  -.16 

70.1  +2.3 

39.09  -.07 

57. 1     0.0 

45.08  -.81       73.3  +3.0 

62.31  -.13 

90.7  +9.3 

1           16.4 

39.09     .20 

72.2     1.9 

39.00     .10 

57.2  -0.1 

44.18     .97      76.2     2.7 

62.17     .17 

92.8     1.9 

26.4 

38.87     .23 

74.0     1.5 

38.88     .13 

57.4     0.2 

43.14   l.ll       78.8     2.3 

61.98     .90 

94.6     1.6  i 

Oct.    6.3 

38.62     .25 

75.3     1.1 

38.74     .15 

57.7     0.3 

41.97   1.22      80.9     1.9 

61.77     .22 

9.5.9     I.I  i 

16.3 

38.36     .27 

76.1     0.6 

38.59     .16 

58.1     0.4 

40.71    1.30      82.6     1.4 

61.53     .94 

96.9     0.7 

26.3 

38.09  -.27 

76.5  +0.2 

38.43  -.16 

58.6  -0.5 

1 
39.37-1.35      83  8  +0.9 

61.29  -.94 

97.4  +0.9 

Nov.   5.2 

37.82     .26 

76.4  -0.4 

38.28     .15 

59.1     0.5 

38.01    1.37'     84.5  +0.4 

61.05     .94 

97.3  -0.3 

15.2 

37.56     .25 

75.8     0.9 

38.14     .13 

.59.6     0.6 

36.61    1.35      84.5  -0.2 

60.82     .93 

96.8     0.7 

1          25.2 

37.32     .22 

74.7     1.4 

38.01      .11 

60.2     0.6 

3.-).31    1,29       81.0     0.8 

60.60     .91 

95.9     1.9 

Dec.    5.2 

37.12     .19 

73.1      1.8 

37.92     .08 

60.8     0.6 

34.05    1.20       82.9      1.4 

60.41     .18 

94.5     1.6 

15.1 

36.94  -.15 

71.0  -2  2 

37 .85  -.o.-> 

61.4  -0.6 

1 
32.91-1.08,     61.3  -1.9 

60.24  -.14 

92.6  -2.0 

25.1 

36.81     .11 

6H.6     2.6 

37.rt->  -.0-.2 

6i.O     0.6 

3I.IM)      .90       79.1      2.4 

60.12     .11 

90.4     2.4 

1          35  1 

36.73  -  06 

(M.9  -2» 

37.81  +.0-2 

(••2.6  -0.6 

31.07  -.72       76.5  -2.8 

60.03  -.07 

87.7  -9.7  j 

1 

- 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

61»Cygni. 

CCygni 

a  Cephei. 

1  Pegaei. 

Mean 
Solar 
Date. 

RiKbt 
AsceDHiou. 

Declination 
North. 

+3S  ll' 

lUju'lit 
AHocnsion. 

ll      ni 

21     8 

Declination 
North. 

RipLt 
Ascension. 

Declination 
North. 

Ripht 
Ancenaiou. 

D«>cliiiatioD 

North. 

li      ni 

21     1 

+  29    45 

h      ni 

21   15 

+62    6 

b      ni 

21    ]6 

+  19  J9  ' 

Jan.     I.I 

B 

50.85  -.08 

63.2  -9.4 

8M  -.06 

69.5  -2.2 

8 

52.39  -.95 

51.3  -9.6 

8 

52.70  -.05 

3.5"5  -1.7 

11. 1 

50.79  -.03 

60.8     9.6 

8.39  -.W 

67.2     2.3 

52  17     .18 

48.5    9.9 

52.66  -.09 

33.7    1.9' 

31.1 

50.78  +.01 

58.1     8.7 

8.38  +.01 

64.8     2.4 

52.03     .11 

45.4     3.9 

52.66  +.01 

31.8    1.9 

31.0 

50.82     .05 

55.4     2.7 

8.4 1     .05 

62.4     9.4 

51.96 -.03 

42.2    3.3 

52.69     .05 

20.8    1.9 

Feb.  lO.O 

.50.89     .10 

.52.8     2.6 

8.47     .09 

60.0     9.3 

51.97  +.05 

38.9    3.3 

52.75     .08 

28.0    1.8 

20.0 

51.01  4-.I4 

50.3  -2.4 

8.58  +.19 

57.8  -2.1 

52.06  +.13 

35.6  -3.1 

52.S5  +.11 

%:2  -1.6 

29.!) 

51.18     .18 

48.1     2.1 

8.72     .16 

55.8     1.8 

52.23     .91 

32.6     9.9 

52.98     .15 

24.8    1.3 

Mar.  10.9 

51.38     .22 

46.2     1.7 

8.90     .20 

54.1      1.5 

52.49     .99 

29.9     9.5 

5:}.  1 5     .18 

2:j.6   1.0 

20.9 

51.62     .36 

44.7     1.2 

9.  II      .23 

52.9     l.O 

.52.81     .36 

27.5     9.1 

53.34     .21 

2-^8    0.6 

30.9 

51.90     .29 

43.8     0.7 

9.36     .26 

52.1  -0.5 

53.20     .41 

25.7     1.5 

.53.57     .94 

22.4  -0.2 

1 
Apr.    9.8 

52.21  +.39 

43.4  -0.2 

9.63  +.38 

51.8     0.0 

53.64  +.46 

24.5  -0.9 

5,3.82  +.98 

2Q.4  +0.« , 

19.8 

52.54      .34 

43.5  +0.4 

9.93     .30 

52.0  40.4 

54.12     .49 

23.8  -0.3 

54.10     .28 

22.8    0.7: 

29.8 

52.88     .35 

44.2     0.9 

10.24     .39 

52.7     0.9 

54.62     .51 

23.8  -^0.3 

54.39     .30 

23.7    1.1! 

May    9.8 

53.23     .35 

45  4      1.4 

10.56     .32 

53.9     1.4 

55.13     .51 

24.4     0.9 

54.70     .31 

25.0    1.4 

19.7 

53.. 'i8     .35 

47.1'    1.9 

10.88     .32 

55.5     1.8 

55.64     .60 

25.6     1.5 

55.00     .31 

26.6    1.8 

29.7 

53.93  +.33 

49.2  +2.3 

11.19 +.31 

.57.5  +9.1 

56.14  +.47 

27.4  +«.0 

55.31  +.30 

28.5 +S.0 

Jim**  8.7 

51.25     .31 

51.7     2.6 

11.50      .29 

59.8     9.4 

56.59     .43 

2f).(i    9.4 

55.60     JX 

30.6    8-2' 

18.6 

54. .55     .28 

54.4     2  9 

11.77     .26 

62.3    9.6 

57.01     .38 

32.3     2.8 

55.88     .96 

3.3.0    8.4 

;          28.6 

54.81     .84 

.57.4     3.0 

12.02     .23 

65.0     9.8 

57.36     .39 

35.3     3.1 

56.13     .93 

35.4    85 

July    8.6 

55.03     .80 

60.5     3.2 

12.23     .19 

67.8     9.8 

57.65     .95 

38.5     3.4 

56..34     .90 

37.9    8  5 

1 

i           18.6 

55.20  +.15 

63.7  +3.2 

12.40  +.15 

70.7  +9.8 

57.87  +.18 

42.0  +3.5 

56.52  +.16 

40.3  49  4 

i          28.5 

.''i5.32     .10 

66.9     3.1 

12.53     .10 

73.5     9,8 

58.00     .10 

45.5     3.6 

56.65     .11 

42.7    8.3 

Aug.   7.5 

55.39  +.04 

70.0     3.0 

12.60  +.05 

76.2     9.6 

58.06  +.09 

49.1     3.5 

56.75     .07 

45.0    9.8 

17.5 

55.41  -.01 

73.0     2.8 

12.63     .00 

78.7     9.4 

58.04  -.06 

52.6     3.4 

56.79  +.09 

47.1    8.0 

27.4 

55.38     .06 

75.7     2.6 

12.60  -.04 

81.1      9.9 

57.93     .14 

56.0     3.3 

56.79  -.09 

49.0    1.8 

Sept.  6.4 

.55  30  -.10 

78.2  +2.3 

12.54  -.08 

83.2  +1.9 

57.75  -.91 

59.1  +3.0 

50.75  -.06 

50  6  +1..^ 

16.4 

55  17     .14 

80.4     2.0 

1-4.43     .12 

85.0     1.6 

57.51     .38 

62.0    9.7 

56.67     .10 

52.0    1.3 

26.4 

.55.02     .17 

8i.2     l.G 

12.29     .15 

86.5     1.3 

57.20     .33 

64.6    9.4 

56.55     .13 

5.3.1     to 

Oct.    6.3 

54.83     .20 

83.7     1.2 

12.13     .17 

67.6     1.0 

56.85     .37 

66.8     1.9 

56.42     .15 

5:J.9    0.7 

16.3 

51.02     .21 

84.7     0.8 

11.95     .19 

88.4     0.6 

56.45     .41 

68.5     1.5 

56.26     .16 

54.4  +0:1 

:          26.3 

.54.41  -.22 

85.3  +0.4 

11.75  -.19 

88.7  +0.9 

56.03  -.43 

69.7  +0.9 

56.10 -.17 

1 
54.6    0.0 

Nov.    5.3 

54.19     .21 

85.4  -0.1 

ll.5"6     .19 

88.7  -0.9 

55.60     .43 

70.4  +41.4 

55.93     .16 

54.5-03 

15.2 

53.98     .20 

85.1     0.5 

11.37     .18 

88.3     0.6 

55.16     .43 

70.5  -0.2 

55.77     .16 

1     54.0    0.0 

j          25.2 

53.78     .19 

84,3     1.0 

11.20     .16 

87.4     1.0 

54.74     .41 

70.0     0.7 

55.62     .14 

53.2    0  9 

Dec     5.2 

53.61     .16 

'     83.1      1.4 

11.04     .14 

86.2     1.4 

54.34     .38 

69.0     1.3 

55.48     .19 

52.1     1.2 

15.2 

53  46  -.13 

'     81.5-1.8 

10.9!  -.11 

84.6  -1.7 

53.98  -.34 

67.4  -1.8 

55.37  -.10 

BO.H  -1.5 

1          25.1 

.53.35     .09 

'     79.5     2  2 

lO.HI      .08 
10.74  -.05 

82.7     2,0 

53.66     .29 

65.3     9.3 

55.2<»     .07 

1     49.2    1.7 

!          35.1 

53.27  -.06 

i     77.2  -2.4 

80.6  -2.3 

53.40  -.93 

62.8  -9.7 

55.24  -.04 

i    47.5-1.8 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
1 

1 

1 

fS  Ariuurii. 

/?  Cephei. 

^  Aquarii. 

e  Pegasi. 

III 

1 
Right 
Ascension. 

h      m 

21  31 

Declination 
South. 

Right 
Ascension. 

Decliniition 
NarUi. 

O           / 

+  9  21 

AHCctiaion. 
h      ni 

21  25 

Declination 
Hoiith. 

Right 
AacenHioii. 

Declination 
North. 

1 

i 

1 

O            / 

-  6     8 

h      m 

21  27 

+70   :i 

O            / 

-  8  21 

h      ni 

21  38 

|Jaii.     1.1 

37.92  -.03 

5r.'5-o.7j 

52.2     0.6 

10.49  -.41 

8r.'0  -2.4 

45.54  -.04 

25.6  -0.6 

.39.47  -.06 

43 J  -1.3, 

11. 1 

37  90     .ro 

10.13     .32 

78.3     2.8 

45.52  -.01 

26.1      0.5 

.39.43  -.03 

41.7     1.4 

I            *2I.I 

37.91  4.63 

52.8     0.6 

9.85     .22 

75.3     3.1 

45.52  +.02 

26.6     0.4 

39.42     .00 

40.3     1.4' 

:n.() 

37.95     .OS 

53.3     0.4 

9.69  -.11 

72.1     3.3 

45..50     .05 

27.0     0.3 

39.44  +.03 

39.0     1.3: 

Feb.  10.0 

38.02     .09. 

53.7     0.3 

9.t53  +.01 

68.7     3.3 

45.62     .08 

27.2  -0.1 

39.49     .06 

37.7     1.2 

i       '-^^'9 

.38.13  +.IQ 

53.9  -0.1 

9.70  +.12 

(15.4  -3.3 

45.72  +.11 

27.3     0.0 

39.57  4.10 

36.6  -1.0 

i            2\)A) 

38.26     .15 

53  9  +0.1 

9.88     .24 

62.2     3.1 

45.85     .14 

27.1  +0.2 

39.68     .13 

35.7     0.8 

Mar.  10.!) 

.38.42     .18 

53.7     0.3 

10.18     .34 

59.3     9.7 

46.00     .17 

26.8     0.4 

39.82     .16 

35.0     0.5 

i           20.5) 

38.61     .21 

53.3     0.5 

10.57      .44 

56.7     2  3 

46.19     .20 

26.3     0.7 

40.00     .19 

34.7  -0.2  ' 

30.1) 

38.83     .23 

52.6     0.8 

IJ.06      .52 

54.7     1.8 

46.41     .93 

25.5     0.9 

40.21      .22 

34.7  +0.9 

.Apr.    9.8 

39.07  +.26 

51.7  +1.0 

11.62  +.59 

53.2  -1.2 

46.65  +.25 

24.5  +1.1 

40.44  +.95 

35.0  +€.5  1 

j           I9.H 

39.34     .28 

.50.0     1.2 

12.24      .64 

52.2  -0.6 

46.91     .28 

23.3     1.3 

40.70     .27 

35.7     0.8  ' 

29.8 

39.63     .29 

49.3     1.4 

I2.H9      .66 

51.9     0.0 

47.20     .99 

21.9     1.4 

40.98     .29 

36.7     I. ft 

Mav    9.8 

39.93     .30 

47.8     1.6 

13.57      .67 

52.2  +0.6 

47.50     .30 

20.4     1.6 

41.27     .30 

38.0     1.5 

19.7 

40.23     .30 

46.2     1.6 

14.24      .66 

53.2     1.9 

47.81      .31  1 

18.8     1.6 

41.57     .30 

39.6     1.7 

29.7 

40.54  +.30 

44.5  +1.7 

14.88  +.62 

54.7  +1.8 

48.12  +.30 

17.1  +1.7 

41.88  +.30 

41.4+1.9 

June  8.7 

40.83     .29 

42.8     1.7 

15.49     .57 

56.7     9.3 

48.42     .29 

15.4     1.6 

42.17     .29 

43.4     2.0 

18.7 

4i.l2     .27 

41.2     1.6 

16.03     .50 

.59.2     2.7 

48.70     .28 

13.8     1.6 

42.45     .27 

45.5     2.1 

28.6 

4 1 .38     .25 

39.6     1.5 

16.50     .42 

62.0     3.0 

48.97     .25 

12.3     1.5 

42.72     .95 

47.7     9.1 

Jiilv    8.6 

4I.«I      .91 

38.1      1.4 

16.88     .33 

65.2     .3.3 

49.21      .29 

10.9     1.3 

42.95     .92 

49.8    9.1 

18.6 

41.81  -f.lB 

36.8  +1.2 

17.16  +.23 

68.6  ♦-3.5 

49.42  +.18 

9.7  +1.1 

43.15  +.18 

1 
51.9  +8.0 

1           28.5 

41.96     .14 

35.7     1.0 

17  34     .12 

72.2     3.6 

49.58     .14 

8.7     0.9 

43.31      .14 

53.8     1.9 

'Ai.g.   7.5 

42.08     .09 

34.7     0.8 

17.42  +.02 

7.5.8     3.6 

49.70     .10: 

7.9     0.7 

43.43     .10 

55.6     1.7 

17.5 

42.15  +.ai 

34.0     0.6 

17.38  -.09 

79.5     3.6 

49.78     .05 

7.3     0.5 

43.50     .05 

57.3     1.5 

27.5 

1 

42.17     .00 

33.5     0.4 

17.24     .19 

rt3.0     3.4 

49.81   t.OI 

6.9     0.3 

43.53  +.01 

58.7     1.3 

Sept.  6.4 

42.15 -.04 

33.2  +0  2 

17.00  -.28 

86.3  +3.2 

49.80  -.03 

6.7  +0.1 

43.52  -.03 

59.9  +1.1 

1           16.4 

42.10     .07 

33.1     0.0 

I6.(i7      .37 

89.4     3.0 

49.75     .07 

6.7  -0.1 

43.47     .07 

(iO.8     0.3 

26.4 

42.01     .10 

33.2  -0.1 

16.26     .45 

92.3     2.6 

49.67     .10 

6  9     0.2 

43.38     .10 

61.5     0.6 

'Oct.    6.4 

41.90     .12 

33.4     0.3 

15.77       52 

94.7     2.2 

49.56     .12 

7.2     0.4 

43.27     .12 

62.0     0.3 

16.:) 

41.76     .14 

33.7     0.4 

15.23     .57 

96.7      1.8 

49.42     .14' 

7.6     0.5 

43.14     .14 

62.2  +0.1 

26.3 

41.62 -.14 

34.1  -0.5 

14.64  -.60 

98.3  +1.3 

49.28  -.14 

8.1  -0.5 

43.00  -.15 

62.2  -0.1 

|Nov.   5.3 

41.47     .14 

31.0     0.6 

14.03     .62 

99.3     0.7 

4!).  14.     .14 

8.7     0.6 

42.85     .15 

62.0     0.4 

'           15.2 

41.33     .14 

35.3     U.G 

13.41      .63 

iM).7  +0.1 

49.00      .13 

9.3     0.6 

42.70     .14 

61.5     0.6 

25.2 

41.20     .12 

35.9     0.7 

12.78     .61 

99.5  -0.5 

48  h7     .12' 

9.9     0.6 

42.57     .13 

60.8     0.8 

Dec.    5.2 

41.09     .10 

36.6     0.7 

12.18     .68 

98.8     1.0 

48.75     .10 ! 

10.6     0.6 

^2.44     .11 

60.0     1.0 

15.2 

4l.0:)-.08 

.37.3  -0  7 

1 1  .()2  -  :ui 

97.4  -1.6 

48.66  -.08 

11.2-0.6 

^2.34  -.09 

58.9  -1.1 

25.1 

40.94     .05 

3H.0-    0.7 

11.13      .46 

95.6     2.1 

48. (iO     .05  ' 

11.8     0.6 

42.26     .07 

5/  .7     1 .9 

.*^5.l 

40.90  -.02 

3H.7  -0.7 

10.70  -.38 

93  2  -2.6 

48.56  -.02 

12.4  -0.6 

42.21  -.04 

.56.4  -1.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

11  Cephei. 

fi  Capricorni. 

79  Draconis. 

a  Aquarii. 

Mean 
Solar 
Date. 



Rij;lit 
Asceiiaiou. 

Declinatiiiii 
North. 

+70  47 

Ui«;lit 
AsceuHiou. 

Dceliiiiitioii 
South. 

Ri^Mit 
Asceiision. 

Dvcliuatinij 
North. 

Kijibt 

AHC'CDHiuU. 

DocliuatioD 
South. 

-    0  5l' 

li      111 

21  40 

)i       in 

21  47 

o 

-14 

4 

1)      III 

21  51 

+73  10 

ll      III 

22     0 

Jan.     I.I 

8 

14.72  -.45 

57'.'8  -2.3 

9 

9.51  -.04 

48.8 

-0  3 

a 
26.07  -.55 

34'.'3  -2.1 

ft 
0.23  -.06 

52.1  -0.9 

'            11. 1 

14.31      .36 

55.3     2.7 

9.47  -.02 

49.1 

02 

25.56     .46 

32.0     2.6 

0.18     .03 

52.9    0  8 

21.1 

13.99     .26 

52.4     3.0 

9.47  f.Ol 

49.2 

-O.I 

25.16     .35 

29.2     2.9 

0.16  -.01 

.53  7    0.8 

31.1 

13.78     .15 

4!».2     3.2 

9.49     .04 

49.2 

+0.1 

24.87     .22 

26.1      3.2 

0.17  +.02 

54.5    0.7 

Feb.  10.0 

1 

13.69  -.03 

45.9     3.3 

9.55     .07 

49.0 

0.3 

24.72  -.09 

22.9     3.3 

0.20     .05 

55.1     06 

20.0 

13.72  4.09 

42.6  -3.3 

9.63  +.10 

48.7 

+0.4 

24.70  +.05 

19.5  -3.3 

0.26  +.08 

55.6  -0  4 

Mar.    1.0 

13.87     .21 

30.3     3,1 

9.75     .13 

48.2 

0.6 

24.82     .19 

16.3     3.2 

0.36     .11 

55.9  -0  a 

10.9 

14.13     .32 

36.4     2.8 

9.89     .16 

47.5 

0.8 

25.08     .32 

13.2     2.9 

0  48     .14 

5.5.9  40.1 

20.9 

14.51      .4.1 

33.7     2.4 

10.07     .19 

46.6 

1  0 

25.47     .45 

10.5     2.5 

0.64     .17 

55.7    0.3 

:)0.9 

14.99     .5-2 

31.5     1.9 

10.28     .22 

45.5 

1.2 

25.98     .55 

8  1      2.1 

0.83     .20 

55.2    0  6 

Apr.   9.9 

15.55  +.59 

29.9  -1.4 

I0..52  +.25 

44.3  +1.3 

26.58  +.64 

6.3  -1.6 

1.05  +.23 

54.5  46.9 

19.8 

16.17     .65 

28.8    0.8 

10.78     .27 

42  9 

1.5 

27.27     .71 

5.0      I.O 

1.30     .96 

53.5    1.1 

29.8 

16.84      .68 

28.3  -0  2 

11.06     .29 

41.3 

1.6 

28.01     .76 

4.3  -0.4 

1.57     .28 

52.2    14 

May    9.8 

17.53     .69 

28.5  40.4 

11. .36     .31 

39.7 

1.6 

28.78     .78 

4.3  +0.3 

1.85     .99 

50.7    1.6 

19.8 

18  23     .69 

29.2     1  0 

11.68     .31 

38.0 

1.7 

29.56     .77 

4.9     0.9 

2.15     .30 

49.0    1.7 

29.7 

18  91  H.66 

30.5  +1.6 

11.99  4.31 

36.4 

+1.6 

30.33  +.75 

6  0  +1.4 

2.46  +.31 

47.3  41.8 

.June  8.7 

19.55     .61. 

32.4     2.1 

12.31      .31 

34.8 

1.6 

31.06     .70 

7.8     2.0 

2.77     .30 

45,4     1.9 

;           18.7 

20.13     .55 

34.8     2.6 

12.61      .29 

33.3 

1.4 

31.72     .63 

to  0     2.4 

3.06      .98 

43.5    1.9 

28.() 

20.64      .47 

37.5     2.9 

12.89     .27 

31.9 

1.3 

32  31     .54 

12.6     2  8 

3.34      .96 

41.6    18 

July    8.() 

21.06     .37 

40.6     3.2 

13.15     .24 

30.7 

1.1 

32.81     .44 

15.6     3.1 

3.59     .24 

39.9     17 

i           18.6 

21.39  +.27 

44.0  +3.4 

13.37  +.20 

29.7 

+0.9 

33.20  +33 

18.9  +3  4 

3.81  +.20 

38.2  41.6 

28.6 

21.61     .17 

47.5     3.6 

13.55     .16 

29.0 

0.6 

33.47     .21 

22.4     3.6 

3.99     .16 

.36.7     1.4 

Aug.   7.5 

21.72  +.06 

51.2     .1.7 

13.69     .12 

28.4 

0.4 

33.63  +.09 

26.0     3.7 

4.13     .12 

:15.4     1.9 

I           17.5 

21.73  -.05 

51.8     3.6 

13.79     .07 

28.2 

+0.2 

33.65  -.03 

29.7     3.7 

4.23     .08 

34.3     10 

1          27.5 

1 

2162     .16 

58.4     3.5 

13.84  +.03 

28.1 

0.0 

33.57     .14 

33.4     3.6 

4.29  +.03 

33.5    0.8 

1 
Sept.  6.5 

21.41  -.26 

61.9  +3.3 

13.84  -.02 

28.2 

-0.2 

33.36  -.27 

36.9  43.4 

4.30  -.01 

32.8  40.5 

!           16.4 

21.11     .35 

65.1      3.1 

I3.«l      .05 

28.5 

0.4 

33.04     .37 

40.2     3.2 

4.27     .04 

32.4    0.3 

26.4 

20.71     .44 

68  0     2.8 

13.73     .09 

29.0 

0.5 

32.61     .47 

43.3     2.9 

4.21      .07 

32. 1  40  1 

Oct.    6.4 

20.23     .51 

70.7     2.4 

13.63     .11 

29.5 

0.6 

32.10     .55 

46.1      2,5 

4.12     .10 

3-2.1  -0.1 

16.3 

19.70     .56 

72.9     2.0 

13.51     .13 

30.2 

0.7 

31.51     .62 

48.5     9.1 

4.01      .12 

32.3    0,9 

26.3 

19.11  -.61 

74.6  +1.5 

13.37  -.14 

30.9 

-0.7 

30.85  -.68 

50.4  +1.7 

.3.88  -.13 

32.5  -^1.4 

No  .  5.3 

18.48     .6:} 

75.8     0.9 

13,23     .14 

31.6 

0.7 

30.15     .72 

51.8     1.1 

3.75     J4 

33.0    0.5 

15.3 

17.84     .64 

76.4  +0.4 

13.09     .14 

32.2 

0.6 

29  42     .73 

52.  ()  +0.6 

3.61      .13 

33.5    0.6 

25.2 

17.20     .63 

76.5  -0.2 

12.96     .13 

32.9 

0.6 

28.68     .73 

52.9     00 

3.48     .13 

31.2    0.7 

Dec.    5.2 

16.57     .61 

75.9     0.8 

12.84     .11 

33.4 

05 

27.96     .71 

5-J.6  -0.6 

3.36     .11 

34.9    0.7 

:           15.2 

15.99  -.56 

74.8  -1.4 

12.74  -.09 

33.9 

-0.4 

27.26  -.67 

51.6  -1.2 

3.26  -.09 

35.7  -0.8 

25.1 

15.45     .50 

73.1      1.9 

12.66     .06 

34.3 

0.4 

26.62     .60 

50.1      1.8 

3.17     .07 

36.5    0.8 

35.1 

14.99  -.43 

70.9  -2.5 

12.62  -.03 

34.6 

-0.3 

26.06  -.52 

48.1  -9.3 

3.11   -.05 

37.4  -«9 

_    —  . 

—  -      -     -- 

—          - 

- 

-  -  - 

—    -     -   - 

-     -  -    - 
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1 

—  ' 

— . 

-■ 

1 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

a  Gruis. 

(^  Aq 

iiarii. 

TT  Aquarii. 

1 
Tj  Aquarii. 

1 

Kif^ht 
Ascensiou. 

Dvoliimtidii 
liouth. 

Uijrht 
Aaci'usiuu. 

Decliiitttioii 
South. 

Itiffht 
AnceuBiou. 

DftrliiiHliuii 
North. 

Rigbt 
AHconHioii. 

Declinatioi) 
South. 

h      111 

22     1 

-47°  29 

h      III 

22   10 

-  8  20 

h      m 

22  19 

+    0   48 

h      111 

22  29 

-  0  41 

Jan.    1.1 

0 
7.63  -.11 

83''9  +1.2 

53.73  -.07 

31.8  -0.6 

« 

31.90  -.07 

30.4  -0.9 

8 

34.57  -.08 

44'.'2  -0.8 

II. 1 

7.54     .07 

82.5     J. 5 

53.67     .04 

32.4     0.5 

31.84      .05 

29.5     0.9 

34.49     .06 

45.1     0.8 

21.1 

7.49  -.02 

80.9     l.» 

53.64  -.02 

32.8     0.4 

31.80  -.03 

28.7     0.8 

34.44     .03 

45.8     0.7 

'           31.1 

7.49  +.02 

78.9     2.0 

53.64  +.01 

33.1     0.2 

31.-9     .00 

27.9     0.7 

34.42  -.01 

46.5     0.6 

Feb.  10.0 

7.54     .07 

76.8     2.2 

53.67     .04 

33.3  -0.1 

31.80  +.03 

27.2     0.6 

34.42  +.02 

47.1     0.5 

i           20.0 

7.63  +.11 

74.5  +2.4 

53.72  +  07 

33.3  +0.1 

31.85  +.06 

2^).7  -0.4 

34.46  +.05 

47.6  -0.3 

Mar.    1.0 

7.77     .16 

72. 1     2  5 

53.81     .10 

3.3.1     0.3 

31.92     .09 

26.3  -0.2 

34.52     .06 

47.8  -0  I 

II.O 

7.95     .20 

09.6     2.5 

53.93     .13 

32.7     0.5 

32.03     .12 

26.2    0.0 

34.62     .11 

47.8  +0.2 

20.9 

8.17     .25 

67.1      2.5 

54.09     .16 

32.0     0.6 

32.17     .16 

26.3  +0.2 

34.75     .15 

47.6    0.4 

30.9 

8.44     .29 

64.6     2.4 

54  27     .20 

31.1     1.0 

32.34     .19 

26.7     0.6 

34.91     .18 

47.1     0.6 

Apr.   9.0 

8.75  +.33 

02.2  +2.3 

54.48  +.23 

30.0  +1.2 

32.54  +.22 

27.4  +0.8 

35.11  +.21 

46.3  +0.9 

19.8 

9.09     .36 

59.9     2.2 

54.73     .95 

28.7     1.4 

32.78     .25 

28.4     l.l 

35.34     .94 

45.3     I  1 

1           29.8 

9.47     .39 

57.8    2  0 

51.91)     .27 

27.2     1.6 

33.04     .27 

29.6     1.3 

35.59     .27 

44.0     1.4  1 

May    9.8 

9.87     .41 

55.9     1.7 

,^i5.28     .29 

25.6     1.7 

33.32     .29 

31.1     1.6 

35.87     .29 

42.5     1.6 

19.8 

10.29     .42 

54.3     1.5 

55.60     .30 

23.9     1,8 

33.61     .30 

32.8     1.7 

36.17     .30 

40.8     1.8 

29.7 

10.71  +.42 

53.0  +1.1 

55.90  +.31 

22.1  +1.8 

33.92  +.31 

34.6+1.9 

36.47  +.31 

i 
39.0  +1.9' 

•liiiie  8.7 

11.14     .41 

52.0     0.8 

56.21      .30 

20.3     1.8 

34.23     .30 

36.5     1.9 

36.78     .31 

37.1     1.9 

18.7 

11.55     .40 

51.5  +0  4 

5651     .29 

18.6     1.7 

34.53     .29 

38.4     1.9 

37.08     .30 

35.1     1.9 

28.7 

11.94      .37 

51.3     0.0 

56  80     .27 

16.9     1.6 

34.81     .27 

40.4     1.9 

37.37     .28 

33.2     1.9 

'.July   8.6 

12.29     .34 

51.5  -0.4 

.57.07     .25 

15.4     1.4 

35.07     .25 

42.2     1.8 

37.64     .25 

31.4     1.8 

1 

I8.(i 

12.61  +.29 

52.1  -0.8 

57.30  +.21 

14.0  +1.2 

35.31  +.21 

44.0  +1.7 

37.88  +.22 

29.7  +1.6 

28.6 

12.88     .24 

53.0     1.1 

57..'i0     .17 

12.9     1.0 

3.5.50     .18 

45.6     1.5 

38.09     .19 

28.1     1.5; 

Aug.  7.5 

13.08     .18 

54.3     1.4 

57.65     .13 

12.0     0.8 

35.66     .14 

47.0     1.3 

38.26     .15 

26.7     1.3, 

'            17..5 

13.23     .12 

55.8     1.7 

57.76     .09 

11.3     0  6 

35.78     .10 

48.3     1.1 

38.38     .11 

25.6     1.0 

27.5 

13.31  +.05 

57.6     1.8 

57.83  +.05 

10.9      0.3 

35.85     .05 

49.3     0.9 

38.47     .06 

24.6    0.8 

1  Sept.  6.5 

13.33 -.01 

59.5  -2.0 

.57.85     .00 

10.6  +0.1 

35.88  +.01 

50.0  +0.7 

38.51  +.02 

23.9  +0.6 

1            16.4 

13.29     .07 

61.5     2.0 

57.84  -.04 

10.6  -0.1 

35.88  -.02 

50.6     0.5 

38.51  -.02 

23.5    0.4 

26.4 

13.19     .12 

63.5     1.9 

57.79     .07 

10.8      0.3 

35.83     .06 

50.9  +0.2 

38.48     .05 

23.2  +0.2 

Oct.    6.4 

13.05     .16 

65.4     1.8 

57.71     .10 

11.2     0.4 

35.76     .09 

51.1     0.0 

.38.41     .08 

23.1     0.0' 

16.4 

12  86     .20 

67.1     1.6 

57.60     .12 

11.6     0.5 

35.66     .11 

51.0-0.1 

.38.32     .10 

23.3  .-0.9 

!           26.3 

12.65  -.22 

68.5  -1.3 

57.48  -.13 

12.2  -0.6 

35.54  -.12 

50.8  -0  3 

38.21  -.11 

1 
23.6  -0.4 

Nov.   5.3 

12.43     .23 

69.7     1.0 

57.35     .14 

12.8     0.7 

35.42     .13 

50.4     0.4 

38.09     .12 

24.0     0.5 

15.3 

12.20     .22 

70.4     0.6 

57.22     .13 

13.5     0.7 

35.29     .13 

49.9     0.6 

37.96     .13 

24.5     0.6 

25.2 

11.98     .21 

70.8  -0.2 

57.09     .13 

14.2    0.7 

35.16     .13 

49.3     0.7 

37.84     .18 

25.1     0.7 

Dec.   5.2 

11.78     .19 

70.8  +0.2 

56.97     .12 

14.8     0.7 

35.03     .11 

48.5     0.8 

37.72     .11 

25.9    0.7 

15.2 

11.60 -,16 

70.4  +0.6 

56.87  -.10 

15.5  -0.6 

34.93  -.10 

47.7  -0.8 

37.61  -.10 

26.6  -0.8 

25.2 

11.45     .13 

69.7     1.0 

56.78     .08 

16.1      0.6 

34.83     .08 

46.9     0.9 

37.51     .09 

27.4     0.8 

35.1 

11.34  -.08 

68.5  +1.3 

56.72  -.06 

16.7  -0.5 

34  76  -.07 

46.0  -0.9 

37.43  -.07. 

28.2  -0.8 
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APPARENT  PLACES  FOK  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

826  Cep 

hei  (B.) 

Decliuatiou 
North, 

+  75   38 

CPei 

Uigbt 
ABconsion. 

;afai. 

Declination 
North. 

iCc 

Right 
Agoension. 

phei. 

Declination 
North. 

+  65  36 

1 
A  Aquarii. 

liiislit 
AacoDsion. 

Right 
Aaoension. 

DcclinaUoD 
South.       1 

0       1 

-  8  10 

1 
1 

h      m 

22  30 

h      m 

22  35 

0       / 

+  10  14 

h     111 

22  45 

h     in 

22  46 

1 

Ijan.    I.a 

s 
16.75  -.73 

71.5  -l.G 

51.80  -.09 

48.' 1  -1.2 

a 
40.30  -.41 

53'.'9  -J  .4 

8 

44.81  -.09 

38.0  -(1.6 

11.1 

16.05     .64 

6:K6     2.1 

51.18     .07 

46.9     1.3 

39.97     .37 

58. 1     2.0 

44.73     .07 

38.5    OJ 

31.1 

15.46     .53 

67.8     3.6 

51.06     .05 

45.7     J.2 

39.63     .31 

49.9     3.5 

44.67     .05 

:18.9    0.3 

31.1 

14.98     .40 

64.5     9.9 

51.08 -.02 

44.5     1.3 

39.36     .33 

47.8     3.8 

44.64  -.02 

39.2  -Oil 

;fhi..  10.1 

14.65     .26 

61.4     3.1 

51.04  +.01 

43.3     1.1 

39.17     .15 

44.3     3.0 

44.63     .00 

39.3    0.0 

80.0 

14.47  -  .10 

58.8  -3.2 

51.04  +.04 

48.8  -l.O 

39.05  -.06 

41.8  -3.1 

44.65  +.03 

39.3  40.2 

Mur.    1.0 

14.45  +.06 

54.9     3.2 

51.09     .07 

41.3     0.8 

39  04  +.03 

38.1     3.1 

44.70     .07 

39.0    0.4 

"•          11.0 

14.60     .33 

51.8     3.1 

51.18     .11 

40.7     0.5 

39.11     .13 

35.0     9.9 

44.78     .10 

C8.6    0.6 

20.9 

14.91      .38 

48.8     3.8 

51.30     .14 

40.3  -0.2 

39.8fl     .32 

38.8    2.7 

44.90     .13 

37.9    0.8 

30.9 

15.37     .53 

46.1      9.4 

51.46     .18 

40.8  +0.1 

39.55     .31 

89.6     2.3 

45.05     .17 

36.9     1.0 

Apr.    9.9 

15.96  +63 

43.9  -2.0 

51.65 +.21 

40.4  +0.4 

39.91  +.38 

27.5  -1.9 

45.83  +.90 

35.8  +1.3 

19.0 

16.67     .75 

42.8     1.5 

51.88     .24 

41.0     0.7 

40.33     .46 

85.9     1.4 

4.5.45     .93 

:i4.4    1.5 

29.W 

17.47     .83 

41.0     0.9 

58.13     .27 

41.9     1.1 

40.82     .51 

84.8    0.8 

45.70     .26 

38.9    1.6 

Miiy    9.8 

18.33     .88 

40.4  -0.3 

58.41     .29 

4.3.1     1.4 

41.36     .55 

84.8  -0.3 

45.97     M 

31.2    1.8 

I9.H 

19.88     .'90 

40.5  +0.3 

52.71     .30 

44.6     1.6 

41.93     .58 

81.3  +0.4 

46.86     .30 

8J).3    1.9 

89.8 

80.13  +.89 

41.1  +0.9 

53.01  +.31 

46.3  +1.8 

48.51  +.58 

85.0  +0.9 

46.57  +.31 

27.4  +1.9 

iJmi**  8.7 

21.01     .86 

48.3     1.5 

53.38     .31 

48.3     3.0 

43.09     .57 

86.8     1.5 

46.88     .31 

25.5     1.9 

1           18.7 

81.85     .80 

44.0     2.0 

53.63     .30 

50.3     3.1 

43.65     .54 

88.0    9.0 

47.19     .31 

23.7    1.8 

1          88.7 

88  61     .73 

46.3     2.5 

53.98     .28 

58.5     3.3 

44.17     .50 

30.8    3.4 

47.49     .99 

21.9    1.7 

July    8.(> 

83.'J9     .ea 

48.9     9.9 

54.19     .36 

54.6     3.3 

44.65     .44 

38.8    3.8 

47.77     .97 

20.3    1.6 

18.6 

83.86  +.51 

58.0  +3.3 

54.43  +.29 

56.8  +3.1 

45.06  +.38 

35.8  +3.1 

48.03  +24 

18.8  +1.4 

88.0 

84.31      .38 

55.3     3.4 

54.61     .19 

58.8     2.0 

45.40     .30 

39.1     3.4 

48.86     .91 

17.5    1.1 

A.iig.   7.6 

84.63     .35 

58.8     3.6 

5481      .15 

60.8     1.8 

45.67     .23 

48.5     3.5 

48.45     .17 

16.5    0.9 

17.5 

84.81  +.12 

68.4     3.7 

54.94     .11 

68.5     1.7 

45.85     .14 

46.1     3.6 

48.59     .13 

15.7    0.7 

87.5 

84.86  -.02 

G(».  1      3.7 

55.08     .06 

64.1      1.5 

45.94  +.05 

49.8     3.6 

48.70     .06 

15.2    0.4 

Sepf.  6.5 

84.77  -.16 

69.8  +3.6 

55.07  +.09 

65.5  +1.2 

45.96  -.03 

53.4  +3.5 

48.76  +.04 

14.0  40.9 

16.5 

84.54     .99 

73.4     3.5 

55.07  -.01 

ij6.6     1.0 

45.89     .11 

56.9     3.4 

48.78     .00 

14.9-0.1 

86.4 

84.19     .41 

76.9     3.3 

55.04     .05 

67.5     0.8 

4.5.73     .19 

60.8     3.2 

48.76  -.03 

15.0    0.3 

Oct.    6.4 

83.78     .50 

80.0     3.0 

54.97     .08 

68.1     0.5 

45.51     .36 

63.8     9.9 

48.71     .06 

15.3    0.4 

j           16.4 

83.15     .62 

88.9     3.6 

54.89     .10 

68.5     0.3 

45.83     .31 

60.0     2.6 

48.63     .09 

15.8    0.5 

86.3 

88.48  -.70 

H5.3  +2.2 

54.77  -.12 

68.7  +0.1 

44.88  -.36 

68.4  +9.1 

48.53  -.11 

16.4  -0.6 

Nov.   5.3 

81.74     .77 

87.3     1.7 

54.6  >     .13 

68.6  -0.3 

44.49     .41 

70.3     1.7 

48.48     .13 

17.1      0.7 

15.3 

80.94      .S'2 

88.8     l.-J 

54.58     .13 

68.4     0  4 

44.07     .44 

71.7     1.2 

48.30     .12 

17.8    0.7 

85,3 

80.10     .84 

89.7  +0.6 

54.39     .13 

67.9     0.6 

43.68     .45 

78.6  +0.6 

48.17     .19 

18.5    0.7 

Dft?.    5.8 

19.85     .85 

90.0     0.0 

54.86     .12 

67.8     0.8 

43.16     .46 

78.9     0.0 

48.05     .12 

19.8    0  7 

15.8 

18.40  -.83 

89.7  -0.6 
H.8     1.2 

51.15  -.11 

66.4  -0.9 

48.70  -.45 

78.6-0.6 

47.94  -.11 

10.0  -0.7 

85.8 

17.5!)     .78 

54.04     .10 

65.4     1.0 

48.85     .43 

71.7     J.2     47.84     .09 
70.3  -1.7     47.75  -.06 

80.6    0.6 

,          35.8 

M3.84  -.70 

87.8  -1.8 

5.J.9.')  -.08 

64.3  -1.2 

41.83  -.39 

21.1  -OJ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Piscis  Australia. 
(Fomalhaut.) 

a  PtijraHi. 
(Markab.) 

0  Cephei. 

dPiicium. 

Right 

AHCI'DSiOll. 

Declination 
South. 

lli-l.t 
AHct'UHiuu. 

li      m 

22  59 

Declination 
XortJi. 

RiRht 
AsceDsion. 

Declination 
North. 

Right 
Asconsioii. 

Declination 
North. 

h      m 

22  51 

-30  12 

0 

+  14 

36 

h      m 

23  13 

+ei  29 

h      ni 

23  22 

0       1 

+  5  45 

Jan.     1.3 

25.84  -.11 

69.6  +0.9 

9.69  -.11 

9.9 

-1.9 

8 

60.90  -.47 

69.2-1.1 

16.02 -.11 

459  -0.9 

11.2 

25.75     .08]     60.3     0.5 

9.5!)     .09 

8.7 

1.9 

60.45     .43 

67.8     1.7 

15.92     .09 

45.0     0.9 

21.1 

25.68     .06      G8.6    0.8 

9.51      .07 

7.4 

1.3 

60.03     .38 

65.9     9.2 

15.84     .08 

44.1     0.9 

31.1 

25.63  -.03 '     67.7     f.o 

9.45     .05 

6.1 

1.3 

59.68     .31 

63.5     9.5 

15.77     .06 

43.2    0.9 

Ffb.  10.1 

25.62     .00      m.G     1.3 

1 

9.42  -.09 

4.7 

1.3 

59.41      .23 

60.8     9.8 

* 

15.72     .03 

42.4     0.8 

80.1 

1 
25.64  +.03 1     65.2+1.5 

9.4.J  +.01 

3.5 

-1.2 

59.22  -.14 

57.9  -3.0 

15.70  -.01 

1 
41.7  -0.6 

Mar.    I.O 

25  69     .07!     63.6     1.7 

9.45     .05 

2.4 

1.0 

59.12  -.04 

54.8     3.1 

15.71  +.02 

41.1     0.5 

11.0 

25.77     .11 

61.8     1.9 

9.51      .08 

1.5 

0.8 

59.13  +.06 

51.7     3.0 

15.75     .00 

40.8  -0.3 

21.0 

25.90     .14 

59.9     9.0 

9.61      .12 

0.8 

0.5 

59.25     .17 

48.8    9.8 

15.83     .09 

40.7     0.0 

30.9 

26.06     .18      57.8     9.1 

9.74     .16 

0.5 

-0.9 

59.47     .27 

46.1      9.5 

15.94     .13 

40.8  +0.3  j 

Apr.   9.9 

i 

26.27  +.22 1     55.7  +3,9 

9.92  +.19 

0.4 

+0.1 

59.79  +.36 

43.7  -9.1 

16.09  +.17 

41.2+0.6' 

19.9 

26.50     .25 1     53.4     9.9 

10.13     .93 

0.7 

0.5 

60.19     .45 

41.8     1.7 

16.28     .90 

42.0    0.9 

29.9 

26.78     .281     51.2    9  2 

I0..37     .96 

1.4 

0.9 

60.68     .52 

40.3     1.9 

16.50     .94 

43.0     1.9 

May    9.8 

27.08     .31       49.0    9.1 

10.64     .98 

2.5 

1.2 

61.23     .57 

39.5  -0.6 

16.76     .97 

44.3     1.4' 

19.8 

27.40     .33      46.9     9.0 

10.94     .30 

3.8 

1.5 

6l.b8     .60 

39.2     0.0 

17.03     .99 

45.8     1.6 

29.8 

27.74  +.35!     45.0  +1.8 

11.24  +.31 

5.4  +1.8 

62.44  +.62 

39.5  +0.6 

17.33  +.30 

47.5  +1.8 

June  8.8 

28.09     .35!     43.2     1.6 

11.56     .31 

7.3 

9.0 

63.07     .69 

40.3     1.1 

17.64     .31 

49.4     1.9 

18.7 

28.44     .34'     41.7     1.4 

11.87     .30 

9.4 

9.1 

63.68     .60 

41.7     1.6 

17.94     .31 

51.4     9.0 

28.7 

28.78     .33      40.5     1.1 

12.17     .99 

11.5 

9.2 

64.27     .57 

43.6     9.1 

18.25     .30 

53.5     9.0 

July   8.7 

29.10     .31 

39  6     0.7 

12.45     .97 

13.8 

9.3 

64.82     .59 

45.9    9.5 

18.54     .98 

55.5    2.0 

18.6 

29.39  +.98 

39.0  +0.4 

12.71  +.24 

16.0 

+9  9 

65.31  +.46 

48.7  +9.9 

18.81  +.96 

57.5  +1.9 

88.6 

29.65     .94 

38.8    0.0 

12.91      .91 

18.3 

2.2 

65.74     .38 

51.7     .1,9 

19.05     .93 

59.4     1.8 

Aug.   7.6 

29.87     .90 

39.0  -0.3 

13.12     .17 

20.4 

2.1 

66.08     .30 

55.1     3.4 

19.26     .19 

61.2     1.7 

17.6 

30.04     .15 

39.4     0  6 

13.27     .13 

22.4 

1.9 

6().35     .22 

58.6     3.6 

19.43     .15 

62.8     1.5 

27.5 

30.17     .10 

40.2     0.9 

13.38     .09 

24.2 

1.7 

66.52     ,13 

62.2     3.6 

19.57     .11 

64.1     1.3 

S«pt.  6.5 

30.25  +.05 

41.2-1.1 

13.45 +.05 

25.8 

+1.5 

66.61  +.04 

65.9  +3.6 

19.66  +.07 

65.3  +1.0 

16.5 

30.28     .00      42.4     1.3 

13.48  +.01 

87.2 

1.3 

66.61  -.04 

69.5     3.5 

19.71  +.03 

66.2    0.8 

26.4 

30.26 -.04;     43.7     1.4 

13.46  -.03 

2H.4 

l.I 

66..52     .13 

72.9     3.4 

19.73     .00 

66.9    0.6 

Oct.    6.4 

30.20     .07]     45.2     1.5 

13.42     .06 

29.3 

0.8 

66.35     .22 

76.2     3.9 

19.71  -.03 

67.3     0.4 

16.4 

30.11     .10 

46.7     1.4 

13.35     .08 

30.0 

0.5 

66  1 1     .28 

79.3     9.9 

19.66     .06 

67.6  +0.1 

26.4 

29.99  -.13 

48.1  -1.4 

13.25  -.10 

30.4 

+0.3 

65.80  -.34 

81.9  +«.5 

19.59  -.08 

67.6  -0.1 

>fov.   5.3 

29.85     .14 

49.4     1.9 

13.14     .12 

30.0 

0.0 

65.43     .40 

84.2     9.1 

19.50     .10 

67.4     0.9 

i           15.3 

29.71     .15 

50.5     1.9 

13.02     .13 

30.5 

-0.2 

65.01     .44 

86.1      1.6 

19.39     .11 

67.1     0.4 

25.3 

2i).55     .15 

51.4     0.8 

12.89     .13 

30.2 

0.4 

64.55     .47 

87.4     1.0 

19.28     .11 

66.7     0.5 

Dec,    5.3 

29.40     .14 

52.1     0.5 

12.76     .13 

29.7 

0.6 

64.07     .49 

88.1  +0.4 

19.16     .19 

66.1     0.6 

!           15.2 

29.26  -.13 

52.5  -0.3 

12.64  -.12 

28.9  -0.8 

63.57  -.49 

68.2  -0.9 

19.05 -.11 

65.4  -0.7 

1          25.2 

29.14     .19      52.6     0.0 

12.52     .11 

28.0 

1.0 

63.08     .48 

87.8     0.7 

18.93     .11 

64.6     0.8 

1          35.2 

29.03 -.10  1     52.4+0.3 

12.42  -.10 

26.9 

-1.9 

62.60  -.46 

86.8  -1.3 

18.83  -.10 

63.7  -0.9  ; 

1  — 

—     —   -    — 

1 
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"■ 

_ 

- 

_  _      — 

— 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

I  Piscium. 

^- Cephei.                  Groom  bridge  4163. 

6»  Piflcium 

Mean 
SoUr 

Decliiiiitiou 
yorth. 

UiKht 
Asct'iiHion. 

! 

Rif^ht 
Ascension. 

OeolinatloD 
North, 

RiKht 
AaceiiHion. 

Dec  limit  ion 
Xorth. 

Right 
Ascension. 

Doclination 
North, 

1 

li      ni 

23  34 

O             1 

+   5     1 

h      ro 

23  34 

0           1 

+77     0 

h      111 

23  49 

+73  46 

h      ni 

23  53 

+    6    14 

Jan.     1.2 

10.27  -.10 

5.4  -0.9 

M 

44.71  -.89 

40.3  -0.7 

s 
23.20  -.79 

87.3  -0.5 

8 

32.62  -.11 

3r'4  -0.9 

11.2 

10.17     .10 

4.5     0.9 

43.83     .85 

.39.3     1.3 

22.50     .67 

86.5     1.1 

32.51     .10 

30.5    0.8 

21.8 

10.08     .08 

3.6     0.8 

43.02     .77 

37.8     1.8 

21.85     .62 

85.0     1.7 

32.40     .10 

29.7    0.8 

31.1 

10.00     .07 

2.8    0.8 

42.30     .66 

35.7     9.3 

21.26     .54 

83.1     9.2 

32.31     .08 

28.9    0.8 

Ft^b.  lO.I 

9.94     .04 

2.0     0.7 

41.70     .53 

33.1     9.7 

20.76     .45 

80.7     9.6 

32.24     .06 

28.1     0.7 

1          20.1 

9.91  -.02 

1.4  -0.6 

41.24  -.37 

30.3  -3.0 

20.37  -.33 

78.0  -9.9 

.32.19  -.04 

27.4  -0.6 

Mar.    I.I 

9.91  +.01 

0.9    0.4 

40.96     .90 

27.2    3.1 

20.10     .20 

75.0     3.0 

32.17  -.01 

26.9    0.4 

11.0 

9.94     .05 

0.6  -0.9 

40.84  -.02 

24.1     3.1 

19.98  -.05 

71.9     3  1 

.32.18  +.03 

26  5  -0.8 

•      21.0 

10.01     .08 

0.5     0.0 

40.92  +.16 

21.0     3.0 

20.00  +.09 

68.8     3.0 

32.23     .06 

26.4    0.0 

31.0 

10.11     .13 

0.7  +0.3 

41.17     .34 

18.0    9  8 

20.17     .24 

65.9     9.8 

32.31     .10 

2().5  40.9 

Apr.    9.0 

10.25  f.16 

1.1  +0.6 

41.60 +.50 

15.3  -9.5 

20.47  +.38 

63.2  -9  5 

.32.43  +.14 

26.9  +0.5 

19.9 

10.43     .90 

1.9     0.9 

42.18     .65 

12.9    9.1 

20.92     ,50 

60.8    2.1 

32.60     .18 

27.6    0.8 

29.9 

10.65     .33 

2.9     1.9 

42.90     .78 

11.1     1.6 

21.48     .61 

58.9     1.7 

32.80     .22 

28.5    l.l 

May    9.9 

10.89     .96 

4.2     1.4 

43.74     .88 

9.7     l.l 

22.14     .70 

57.5     1.9 

33.03     .25 

29.7    1.3 

19.8 

11.16       >J8 

5.7     1.6 

44.66     .95 

8.9  -0.5 

22.88     .77 

56.6  -0.6 

33.29     .97 

31.2    1.6 

29.8 

11.46  +.30 

7.4  +1.8 

45.63  +.99 

8.7  +0.1 

23.67  +.81 

56.3     0.0 

33  58  +.29 

.32.9  +1  8 

Juwe  8.8 

11.76     .31 

9.3     1.9 

46.63   I.OO 

9.1     0  6 

24.50     .83 

56.5  +0.5 

33.88     .30 

34.7    1.9 

18.8 

12.08     .31 

11.3     9  0 

47.63     .98 

10.0     1.9 

25.33     .89 

57.3     1.1 

34.19     .31 

36.7    9.0 

28.7 

12.38     .30 

13.3     9.0 

48.59     .93 

11.5     1.7 

26.14     .79 

58.7     1.6 

34.50     .31 

38.7    9.0 

July    8.7 

12.68     .29 

15.3     9.0 

49.49     .66 

13.5    9.9 

26.91     .74 

60.6    9.1 

34.80     .29 

408    9.0 

18.7 

12.96  +.96 

17.3  +1.9 

50.32  +.77 

15.9  +9.6 

27.63  +.68 

62.9  +2.5 

35.09  +.27 

42.8  42.0 

28.6 

13.21     .24 

19.2     1.8 

51.04     .67 

18.8    3.0 

28.27     .60 

65.6    2.8 

35.35     .95 

44.7    1.8 

Aug.   7.6 

13.43     .90 

20.9     1.6 

51.65     .55 

21.9     3.3 

28.82     .50 

68.7     3.1 

35.58     .99 

46.5    1.7 

17.6 

13  61     .16 

22.4     1.4 

52  13     .41 

25.3     3.5 

29.27     .40 

72  0     3.4 

35.78     .18 

48.1    1.5 

27.6 

13.75     .19 

2.i.8     1.9 

52.48     .97 

29.0     3.7 

29.62     .29 

75.5     3  6 

35.95     .14 

49.5    1.3 

Sept.  0.5 

13.86  +.08 

21.9  +1.0 

52.68  +.13 

32.7  +3.7 

29.85  +.17 

79.2  +3.7 

36.07  +.10 

50.7  +1.1 

16.5 

13.92     .05 

2r>.7     0.8 

52  73  -.02 

36.5     3.7 

29.96  +.06 

82  9     3.7 

.36.15     .07 

51.7    0.8 

26.5 

13.95  +.01 

26.4     0.5 

52  65     .16 

40.2     3.6 

29.96  -.06 

86  8     3.6 

36.20  +.03 

52.4    0.6 

Oct.    6.4 

13.95  -.03 

26.8    0.3 

52.42     .C9 

43.7    3.5 

29.85     .17 

90.2    3.5 

36.21      00 

52.9    0.4 

16.4 

13.91     .05 

27.0  +0.1 

52.05     .42 

47.1     3.3 

29.62      28 

93.6    3.3 

36.20  -  03 

53.2  40.3 

26.4 

13.85  -.07 

27.0  -0.1 

5I..56-.55 

50.3  +9.9 

29.29  -.38 

96.7  +3.0 

36.15 -.06- 

53.2    0.0 

Nov.   5.4 

13.77     .09 

26.8     0.3 

50.96     .66 

53.0     2.5 

9.S.m     .47 

99.5    9.6 

36.08     .08 

53.1  -0.2 

15.3 

13.67     .10 

26.5     0.4 

50.25     .75 

55.3     2.1 

28. .35     .b.^ 

101.9    2.1 

36.00     .09 

52.9    0  3 

25.3 

13.57     .11 

26.0     0.5 

49.45     .83 

57.2     1  6 

27.76     .62 

103.8     1.6 

35.90     .10 

.52.5    O.'i 

Dec.    5.3 

13.45     .11 

25.4     0  b 

48..')'.1     .8S 

58.5     1.0 

27.12     .67 

105.2     l.l 

35.79     .11 

51.9    06 

15.3 

13.34  -.11 

24.7  -0.7 

47.69  -.91 

59.1  +0.4 

26  43  -.70 

106.0  +0.5 

35  68 -.11 

51.3 -O.T 

25.2 

13.23     .11  1 

23.9     0.8 

46.78     .91 

5!).2  -0.3 

25.72     .71 

106.2  -0.1 

35.37     .11 

50.5    0.8 

35.2 

13.12  -.10 

'J3.1  -0.9 

45.87  -.88 

58.6  -0.9 

25.01  -.70 

105.8  -0.7 

35.45  -.11 

49.7  -0.8 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1                     1 
tS  Cassiox).  2*2  Audroiii. 

ffAndroni.       tCeti.   -.|6Ur8.Miu.. 

1                        1 
44  PisciuDi.,  IT  Androni.   0  CaHsiop. 

Mean       I 

1                     1       «-^- 

1       Solar       1 

'     ""*•     .      31°  28'        44  33 

53  50        99  27       358  19 

88   i\         56°  54        42  20  i 

Ii     111              h     ni 

h     ni  '            h     nj  1            h     lu 

li      ni               h      111  1            li      111 

,                        0     3           0     4 

0  12  1        0  13           0  13 

0  19          0  30  1        0  38 

1                            ■    ,        8                            1        H                                   8                            18                            i        « 

Jan.    0.2  1  11.80  -  .34:29.46-  .23   27.9J)  -  .18,42.12-  .09    69.46 +7. /3 

S                                 8                                 8 

38.78  -  .14    53.40  -  .20    28.77  -  .94 

10.2     11.47      .32129.24      .21  '  27.82      .16|  42.02      .Io|  77.19    7.61 

38.65      .19 '53.21       .17,28.53      .24 

20.2  1m.  16      .30  j  29.04      .19 

27.66      .15,41.91       .10    84.67    7.22 

38.55      .10,53.06      .16    28.2<)      .23 

30.2 

10.88-  .27 

28.85-  .18 '27.51  -  .14 

41.82-  .09 '91.64 +6.66 

38.46  -  .08    52.90  -  .17  1  28.07  -  .22 

1      .      .      .    ' 

Ang.26.6 

16.02+  .24 

33.08  +  .17 

31.37+  .18 

45.30+  .16,  33.98-3.00 

41.87+  .16  1  56.54+  .18  '  32.13+  .25 

8epr.  5.5 

16.22      .16 

33.23      .13 

31.53      .14 

45.45      .13' 31.48    2.00 

42.02      .13   56.71       .16    32.35      .19 

!           15.5 

16.34      ,09   33.34      .08 

31.65      .09    45.57      .09    29.97 -0.98 

42.14      .10    56.86      .12    32.51       .14 

I           25.5 

16.39+  .03    33.40+  .04 

31.71       .05    45.65      .05 :  29..'>2 +0.09 

42.21       .06    56.95      .07  132.63      .09 

i  Oct.    5.5 

1 

16.40-  .02    33.42      .00 

3l.7q  +  .0l    45.08+  .02!  30.16     1.19 

42.25  +  .03  '  57.00  +  .03    32.69      .05  , 

15.4  1  16.35-  .08  133.39-  .05 

31.74  -  .02    45.67  -  .01  ,  31.90  +2.29 

42.27      .00    57.02      .00  ,  32.72  +  .01 

1           25.4;  16.23      .14  13.3.32      .09 

31 .70      .06    4.5.65      .03  '  34.75    3  39 

42.25  -  .03    57.00  -  .03  i  32.70  -  .04 

;Nov.    4.4  ;  16  06      .19  i  33.22      .12 

31.63      .09    45.61       .06    38.68    4.43 

42.21       .06 '56.97      .06  132.63      .08 

14.4  1  15.86      .23  133.08      .15 

31.53      .12    45.53      .09    43.61     5.39 

42.14      .08    56.88      .09 

32.53      .12 

24.3  1  15.61       .26  j  32.91       .17 

31.40      .14    45.43      .10    49.45    6.22 

42.05      .09    56.78      .11 

32.40      .15 

Dec     4.3  j  15.34-  .29  [  32.73  -  .19 

31.26  -  .15  1  45.33  -  .10  ,  56.06  +6.91 

41.96-  .10  156.67-  .12 

32.23 -.18 

1           14.3  1  15.02      .32  132.53      .20 

31.10      .16  145.23      .11 '6.3.28    7.42 

41.85      .11 '56.53      .14 

32.04      .90 ! 

'           24.2    14.70      .sol  32.32      .21 

30.93      .17    45.10      .12'  70.90    7.71 

41.75      .11 '56.38      .16  131.83      .21   | 

1           34.2 

1 

14.38 -.31 

32.11  ^  .20 

30.77  -  .16  '  44.99  -  .ir  78.69  +7.77 

I 

41.64-  .10    56.21  -  .18 

31.61  -  .29 

1 

(J  Pisciuin. 

y  Cassiup. 

fi  Audrom. 

43  Cephei. '  k  Tucanjp. 

/Piscium. ,  K  Octantis, 

V  Androin. 

'      Mean 
Si.lar 
I>at<\ 

1 

-0  -  i   '"o"^- 

83     l'        29  53 

52     6 

4  21       159  28 

86  59  ]    184  47 

0      .  1 
49     9 

h     ni 

li     HI  ,            h     m 

li      in  ;             li     m 

h     ni  i            h     ni 

k     in 

;                j        0  42 

0  49  1        0  50 

0  53        111 

1    12  1        1  22 

1  30  1 

1     *^ 

8                          1        8 

8                            1        8 

8                          1       H 

B 

Jan.    0.3  151.57-  .11 

57.12-  .34 

31.83-  .18 

38.97-2.86    57.26-  .54 

0.73-  .13  157.59+2.75 

13.40-  .18 

1           10.2 

51.46      .12 

56.77      .35 

31.65       .18    36.11     2.85;  56.72       .54 

0.60      .13  160.40    2.81 

13.21      .20 

;           20.2 

51.33      .13 

5(i.42       .34 

31.47      .18^33.26    2.83    56.18      .53 

0.47       .13 '63.21     2.75 

13.01        .22 

30.2 

1 

51.21  -  .12 

56.09  -  .32  !  31.29  -  .18  ,  30.46  -2.77  |  55.67  -  .50 

0.35-  .12    65.89+2.56 

12.78  -  .24 

1 
Sept.  5.6 

54.62  +  .16 

61.13+  .26,  35.10+ .18    54.19+1.44    61.44  +  .40 

3.52+  .19    52.44-1.61 

16.36+  .25 

15.5 

54.76      .12 

61.36      .20    35.26      .14 155.43     1.04    61.79      .30 

3.69      .15    51.05     1.17 

16.59      .20 

25.5 

54.86      .08    61.52      .13 

35.38      .10    56.27      .62    62.05      .20 

3.81       .11^50.11       .72 

16.77      .15 

lOcl.     5.5 

54.92      .05   61.62      .07 

35.47      .06  '  56.68  +  .21  '  62. 19  +  .10 

3.92      .07 

49.61  -  .25 

16.90      .11 

15.5 

54.96  +  .02  j  61.66  +  .01    35.51  +  .09  ^  56.69  -  .23    62.24  -  .01 

3.97      .04 

49.62  +  .96 

17.00      .07 

25.4 

54.97      .00    61 .64  -  .05  ;  35.52  -  .01  !  56.22  -  .67    62. 17  -  .12 

4.00  +  .02 

50.14  +  .76 

17.05+  .04  1 

Nov.    4.4 

54.95-  .03    6J.55      .11 

35.49      .05  1  55.34     l.io  '  61 .99      .22 

4.01  -  .01 

51.13     1.24 

17.08  +  .01 

144 

54.91       .06    61.42      .17 

35.42      .08    54.02     1.50    61.72      .31 

3.98      .03 

52.62    1.69 

17.06-  .03 

24.3 

54.84      .08 '61.21       .22 1  35.33      .11 1  52:33     1.89    61.36      .39 

3.94      .05 

54.50    2.07 

17.01       .07 

Id«c.    4.3 

54.75      .09    60.98      .25  135.21       .13    50.25    2.24    60.93      .45 

3.88      .07 

56.77    2.40 

16.91      .10 

'          14.3 

54.66  -  .10  1  60.71  -  .30    35.07  -  .15    47.85  -2.52  '  60.47  -  .49 

3.79  -  .09 

59.30  +2.69 

16.81  -  .13' 

24.3 

54.54      .11    60.38      .33 '34.91       .16 '  45.20    2.72 ;  59.95      .52 

3.69      .10 

62.01     2.76     16.66       .16 1 

34.2 

54.43  -  .10  '  60  05  -  .34  ,  34.75  -  .16    42.40  -2.84    59.42  -  .52 

1    .                  .                      1                      \ 

3.59  -  .10 

64.8!  +2.80 '  16.49-  .18 

1 
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i 
APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES,         | 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

TrPiscium. 

V  Pwcium. 

CCoti. 

>;Androm. 

/3Trianguli. 

4Ur8.Min., 
S.  P. 

yTrianguli. 

67  Ceti. 

78  26 
h     m 

1  31 

O            / 

85     5 

h     m 

1  35 

100  53 

h     m 

1  45 

8 

55.50  -  .12 

0  / 
48  12 

h     m 

1  57 

55  33 

h     ra 

2     2 

0      / 
348     4 

h     m 

2    9 

0       / 
56  40 

h     m 

2  10 

96  56  , 

h    m 

2  11 

Jan.    0.3 

8 

9.26  -  .13 

8 

35.74  -  .13 

8 

1.58 -.19 

8 

52.79  -  .14 

8 

13.40+1.06 

.39.40  - 

.12 

8 

23.53  -  .10 

10.3 

9.13      .13 

35.62      .12;  55.38      .12 

1.39      .19 

52.64      .16 

14.48    1.10 

39.26 

.16 

23.42     .19 

80.2 

9.00      .13 

35.50      .13 

55.26      .13 

1.20      .20 

52.47      .18 

15.61     1.14 

39.09 

.18 

23.30     .14 

30.2 

8.86      .14 

35.36      .13 

55.11      .14 

0.98      .21 

52.28      .19 

16.77    1.15 

38.90 

.19 

23.15     .15 

Feb.    9.2 

8.73      .13 

35.24      .12 

54.97      .13 

0.76      .20 

52.09      .18 

17.90    1.11 

38.72 

.18  j  23.00     .11 

19.2 

8.60  -  .13 

35. 12 -.12 

54.84  -  .12 

0.57  -  .19 

51.92  -  .16 

18.98+1.05 

38.54  - 

.17 

22.86 -.13 

Sept.25.6 

12.25+  .14 

38.68  +  .13 

58.29  +  .15 

4.79  +  .19 

55.83  +  .17 

11.24 -.55 

42.34  + 

.18 

26.13 +.18 

Oct.    5.5 

12.37      .10 

38.80      .10 

58.43      .12 

4.97      .15 

55.99      .15 

10.77      .39 

42.51 

.16 

26.29     .14 

15.5 

12.45      .07 

38.89      .07 

58.52      .08 

5.10      .11 

56.13     M2 

10.46      .23 

42.66 

.13 126.40     .11 

25.5 

12.50+  .04 

38.94  +  .04 

58.59  +  .05 

5.20  +  .07 

56.23  +  .08 

10.31  -  .06 

42.78  + 

.  10  1  26.50 +  .08 

Nov.   4.5 

12.52+  .01 

38.98  +  .02 

58.63  +  .02 

5.25  +  .03 

56.29      .04 

10.34  +  .13 

42.85 

.06 ;  26.56     .04 

14.5 

12.53-  .01 

38.98  -  .01 

58.63  -  .01 

5.27      .00 

.56.32  +  .01 

10.56      .31 

42.90  + 

.03 

26.58  +  .01 , 

24.4 

12.50      .03 

38.96      .04 

58.61      .03 

5.26  -  .04 

56.32  -  .02 

10.97      .49 

42.90  - 

.01 

26.59  -  .01  : 

Dec.    4.4 

12.44      .06 

38.90      .06 

58.57      .06 

5.19      .08 

56.28      .05 

11.54      .66 

42.88 

.05 

26.56     .04 

14.3 

12.37  -  .08 

38.83  -  .08 

58.49  -  .08 

5.I0-.1I 

56.21  -  .08 

12.29+  .82 

42.81  - 

.08 

26.51  -  .07 

24.3 

12.27      .10 

38.73      .10 

58.40      .10 

4.97      .14 

56.11      .12 

13.18      .96 

42.71 

.11 

26.42     .09 , 

34.3 

12.17 -.10 

38.63  -  .10 

58.29  -  .11 

4.82  -  .17 

55.97  -  .16 

14.21  +1.10 

42.58  - 

.14 

26.33  -  .09 

Mean 
Solar 
Date. 

6  Hydri. 

6  Ceti. 

li  Hydri. 

B  Persei. 

(T  Arietis. 

47  Cephei. 

e  Arietis. 

/?  Persei. 

159  10 

h     m 

2  19 

0      / 
90     9 

h      m 

2  33 

169°  36 

h     m 

2  33 

41°  15 

h     m 

2  36 

8 

33.53  -  .18 

75  23 

li     m 

2  45 

0      / 
11     2 

h     m 

2  51 

69    6 

h     m 

2  52 

0      /  1 
49  29 

h     m 

3    0  1 

Jan.    0.3 

45.94  -  .63 

8 

44.40  -  .09 

8 

65.50-1.12 

8 

18.56-  .10 

8 

17.04  -  .76 

s 
48.56  - 

.09 

53.26  -  .10  • 

'           10.3 

45.40      .55 

44.30      .11 

64.35    1.18 

33.34      .21 

18.45      .12 

16.22      .88 

48.46 

.11 

53.14     .14 

i          20.3 

44.84      .56 

44.18      .13 

63.14    1.22 

33.12      .23 

18.32      .13 

15.28      .99 

48.34 

.13 

52.97     .19 ' 

1           30.3 

44.27      ..•>? 

44.04      .14 

61.91     1.22 

32.87      .25 

18.19      .16 

14.25    1.05 

48.19 

.15 

52.76     .91 

Feb.    9.2 

43.71       .56 

43.89      .15 

60.70     1.19 

32.62      .26 

18.03      .16 

13.19    1.08 

48.03 

.16 

52.55     .99  i 

'           19.2 

43.15-  .55 

43.73  -  .16 

59.52-1.16 

32.36  -  .26 

17.87  -  .15 

12.10-1.09 

47.86- 

.17 

52.33  -  .91 

Sept.25.6 

48.46  +  .36 

46.85  +  .19 

67.54  +  .70 

36.62  +  .28 

21.03+  .21 

22.69  +  .89 

51.04  + 

.20 

55.96  +  .96 

Oct.     5.6 

48.77      .96 

47.02      .16 

68.16      .53 

36.88      .24 '21.22      .17 

23.51       .75 

51.23 

.18 

56.21      .93 

15.6 

48.99      .16 

47.16      .13 

68.59      .32 

37.10      .19*21.37      .14 

1 

24.19      .61 

51.40 

.17 

56.43     .90 

25.5 

49.10  +  .06 

47.28+  .11 

68.80  +  .09 

37.26+  .14   21.51  +  .12 

24.72  +  .46 

51.57  + 

.14 

56.61  +  .16 

Nov.    4.5 

49. M  -.05 

47.38      .07 

68.77  -  .14 

37.39      .10 

21.62      .09 

25.11      .27 

51.69 

.10 

56.76     .19 

14.5 

49.00      .16 

47.42      .03 

68.52      .36 

37.46      .05 

21.69      .00 

25.29  +  .08 

51.77 

.06 

56.86      .08 

24.4 

48.78      .20 

47.45  +  .01 

68.05      .56 

37.50  +  .Of 

21.74  +  .03 

25.28  -  .09 

51.82  + 

.03 

56.93  +  .04 

Dec.    4.4 

48.48      .35 

47.44  -  .02 

67.40      .74 

37.48  -  .04 

21.74      .00 

25.08      .31 

51.84 

.00 

56.95     .00 

14.4 

48.09 -.43 

47.40  -  .05 

66.57  -  .91 

37.41  -  .09 

21.73-  .03 

24.68  -  .49 

51.83- 

.03 

56.93  -  .04 

24.4 

47.04      .48 

47.34      .07 

65.59    1.03 

37.29      .14 

21.68      .07 

24.10      .66 

51.78 

.06 

56.  6     .08 

34.3 

47. 13 -.53 

47.2c  -  .09 

64.51  -1.12 

37.13-  .19 

21.59-  .11 

23.37  -  .80 

51.70- 

.10 

56.76  -  .11 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

p  Octaiitie. 

I  Hydri. 

/  Taiiri. 

yCamelop. 

y  Hydri. 

£  Perse  i. 

A'  Tauri. 

c  Persei. 

Mean 
Solar 
T>»tit. 

S.  P.       ^ 

1 

185  55  '     167°  48 

77°  27 

0       / 
19     1 

164  35 

50  19 

68°  14 

42  35  i 

h      ni  ;            h      in 

ii     111 

h      ni 

h      m 

]i      ni 

h      ni 

li      ni   ' 

, 

3  17           3  18 

3  24 

3  38 

3  48 

3  50 

3  58 

8 

4     0  i 

8 

»                          1       8 

H 

\jiiu.    0.4 

25.92  +2.11  :  49.08  -  .87    4I..''>I  -  .06 

34.78  -  .32 

6i.02-  .6i  '  20.78--  .08 

4.79-  .03 

32.60  -  .08 

10.3 

2H.II     2.26;  48.17       .95 '4 1.43       .09 

34.41       .43 

61.37       .69!-i0.68       .12 

4.74      .07 

32.50      .12 

20.3 

30.44     2.39 

47.18    i.oa 

41.32      .12 

33.i)5       .49 

60.(54       .77 

20.55      .15 

4.63      .12 

32.35      .17 

30.3 

32.86    2.44 

46.12     1.06 

41.18      .14 

33.43      ..% 

59  82       .83 

20.37      .19 

4..')0      .15 

32.15      .21 

Feb.    9.3 

35.32    2.44 

45.05     1.07 

41.03      .16 

32.83      .60 

58.97      .87 

20.17      .21 

4.34      .17 

31.92      .24 

19.2 

37.77  +2.39 

43.98-1.06 

40.86  -  .17 

32.22  -  .62 

58.08  -  .88 

19.95-  .22 

4.17-  .19 

31.67  -  .27 

89.2 

40.10+2.26 

42.93-1.02 

40.69-  .17 

31.60-  .61 

57.20  -  .86 

19  72-  .22 

3.97  -  .20 

31,39-  .29' 

Oct.     5.6 

32.14-1.10 

49.37  +  .65 

43.87  +  .24 

38.76  +  .60 

61.38+  .60 

23.35  +  .28 

7.03  +  .25 

35.25  +  .33 

15.6 

r 

31.19      .77 

49.93      .46 

44.08      .18 

39.32      .52 

61.92      .48 

23.62      .25 

7.27      .23 

35.5<>      .30 

25.5 

30.00  -  .38 

50.30  +  .27 

44.23  +  .15 

39.80  +  .44 

62.33  +  .35 

23.86  +  .23 

7.49  +  .20 

35.85  +  .27 

Nov.   4.5 

30.44  +  .06  1  50.48  +  .08 

44.37      .13 

40.19      .34 

62.61       .20 

24.08      .19 

7.67      .17 

36.09       .23 

14.5 

30.72      .48  :  50.47-  .10 

44..'jO      .10 

40.48      .24 

62.73  +  .05 

24.24      .15 

7.83      .14 

36.30      .18 

24.5 

31.40      .88 1  50.28      .28 

44.57       .06 

40.66      .12 

62.71  -.OH 

24.38      .11 

7.95      .10 

36.45      .13 

Dec.    4.4 

32.49     1.29  j  49.90      .46 

44.62  +  .03 

40.72  +  .01 

62.56      .23 

24.46      .06 

8.04       .06 

36.56      .08 

14.4 

33.97  +1.64 

49.35  -  .62 

44.63      .00 

40.68  -  .10 

62.25  -  .39 

24.51  +  .02 

8.08  +  .03 

36.61  +  .02 

24.4 

35.76    1.94 

48.65       .77 

44.62  -  .04 

40.51       .23 

61.78      .52 

24.50-  .03 

8. 10 -.01 

36.60  -  .03 

34.4 

.37.82  +2.18 

47.81  -  .91 

44.55  -  .09 

40.22  -  .35 

61.21  -.62 

24.44  -  .09 

8.07  -  .05 

36.55  -  .08 

o»  Eridani. 

f;Ur8.Miii., 

m  Persei. 

6  MensflB. 

rTauri. 

iTftiiri. 

C  Auri^uB. 

/iEridniii. 

Mean 
Siiltti 

S.  P. 

O            / 

O             / 

0       / 

0       / 

C            / 

0       1 

0       / 

0       / 

97     8 

346     1 

47  11 

170  28 

67  16 

71  21 

49     5 

95  14 

h      ni 

h      III 

li      HI 

h      ni 

Ii      m 

li      ni 

h      ni 

li      ni 

'_ 

4     6 

4  20 

8 

4  25 

8 

4  25 

B 

4  35 

8 

4  44 

H 

4  54 

K 

5     2 

8 

R 

.Inn.     0.4 

24.21  -  .03 

42.17+  .47 

f  2.79  -  .04 

4  1  ..30  -  .90 

31.80      .00 

49.76      .00 

39.04  +  .03 

21.12      .0) 

10.4 

24.16      .08 

42.72      .63 

32.73      .08 

40.32    1.06 

31.77-  .05 

49.74  -  .04 

39.63  -  .04 

21.10-  .04 

20.4 

24.05      .11 

43.43      .77 

32.62      .14 

.39.17     1.23 

31.69      .10 

49.69      .08 

39.55      .11 

21.04      .08 

30.3 

23.94      .14 

44.26      .85 

32.45      .18 

37.88     1.34 

31. .57      .13 

49.58      .13 

3!).42      .16 

20.94      .Ml 

FhU.    9.3 

23.78      .16 

45.14      .92 

32.26      .21 

36.50     1.42 

31.43      .16 

49.44      .15 

39.24      .20 

20.82      .14' 

j           19.3 

23.63  -  .17 

46.10+  .96 

32.03  -  .24 

35.05 -1.4G 

31.26-  .18 

49.28-  .17 

39.03  -  .22 

20,66-  .17  1 

29.2 

23.44      .19 

47.07       .95 

31.79      .24 

33.58    1.46 

31.06      .19 

49.09      .19 

38.80      .23 

20.49      .19 

'Mm.  10.2 

23.23  -  .20 

48.01  +  .92 

31.5.')-  .23 

32.13-1.42 

30.88  -  .16 

48.90-  .18 

38.56  -  .24 

20.29  -  .20 . 

Oct.  15.6 

26.26  +  .21 

41.81  -  .73 

35.47  +  ..TO 

37.65  +  .89 

34.06  +  .28 

51.90+  .26 

42.07  +  .33 

22.79  +  .22  i 

25.6 

26.46  +  .18 

4I.I5-.59 

35.76  +  .97 

38.44  +  .69 

34.32+  .24 

52.15+  .24 

42.39  +  .30 

23.02  +  .23 

\i.v.   4.6 

26.63      .15 

40.63       .45 

36.02      .24 

39  03      .47 

34.54      .21 

52.38      .22 

42.68      .27 

23.25      .21  i 

14.5 

26.77      .13 

40.26       .29 

36.24      .20 

39.38  +  .23 

34.74      .18 

.52.59      .18 

42.94      .24 

23.43      .18 

,          21.5 

26.69      .10 

40.05  -  .13 

36.42      .16 

3t).49  -  .03 

34.89      .14 

52.74      .15 

43.16      .19 

23.60      .15  1 

Dw.    4.5 

26.96      .05 

40.01  +  .05 

36  56      .11 

39.33       .28 

35.03      .10 

52.88      .12 

43.32      .15 

23.74      .11] 

,           14.5 

26.90  +  .02 

40.15+  .23 

36.64  +  .05 

38.94  -  .52 

35.10+  .06 

52.98  +  .08 

43.46  +  .10 

23.83  +  .07 

24.4 

27.00  -  .01 

40.46      .40 

36.67  +  .01 

38.30      .76 

35. 1 5  +  .02 

53.03  +  .03 

43.52  +  .04 

23.88  +  .03 

34.4 

1 

26.97  -  .04 

40.95  +  .56 

36.66  -  .03 

37.43  -  .98 

35.15-  .02 

53.04  -  .01 

43.54      .00 

23.90      .00 

i_        .   

^ 
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1 
APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

r  Ononis. 

1 

^  X  Aurigje. 

(ii'ooaibr. 
1       944. 

K  OriouiM. 

1 

1  vAurigje. 

1 

i  6  DoriiduH. 

,a  Anrigie. 

45     4 

h      111 

5  51 

e  Aurigfe. 
52°  48 

h      ni 

5  52 

e" 
5.73  +  .08 

96  58 

h        TU 

5  12 

57°  53 

h      lu 

5  25 

8 

26  91  +  .06 

O            / 

4  52 

h      m 

5  26 

99  43 

)i      in 

5  42 

27.26  +  .05 

50*  53 

h      ni 

5  43 
44.29  +  .07 

155°^ 

h 

5  ^ 
37.67  - 

17 

111 
14 

Jan.    0.4 

10.61  + 

.01 

22  33  -  .30 

.15     19.60 +.08 

10.4 

10.60- 

.oa 

26.97      .00 121.80      .76 

27.29      .00 

44.33+  .01 

37.48 

.93     19.65  +  .01 

5.78  +  .08 

20.4 

10.56 

.07 

26.94  -  .06  I  20.80    1.93 

27.25  -  .05 

44.31  -  .05 

37.20 

.39;  19.63-  .06  1    5.77 -.04 

30.4 

10.46 

.11 

26.85      .11 

19.34    1.61 

27.18      .09 1  44.22      .10 

36.83 

.40-  19.54      .11  i    5.69      .09 

Kfh.    9.3 

10.33 

.14 

26.72      .15 

17.48    9.00 

27.06      .13 

44.10      .15 

36.40 

.47 1  19.41       .16  1    5.59      .13 

19.3 

10.18- 

.16 

26.54  -  .18 

15.34-9.30 

26.91  -  .16 

43.92  -  .19 

35.90  - 

.59'  19.21  -  .90;    5.43 -.18 

29.3 

10.01 

.18 

26.36      .90 

12.99    9.41 

26.74      .18 

43.71       .99 

35.37 

.55;  19.00      .83      5.22     .91 

M.-*!-.  10.3 

9.81 

.30 

26.15      .91 

10.53     9.46 

2<».55      .19 

43.48      .93 

34.79 

.58     18.75       .96       5.00       .99 

20.2 

9.62- 

.18 

25.93  -  .91 

8.06  -9.46 

26.36-  .18 

43.26-  .91134.22- 

.      .      .   1      .      . 

.56'   18.48-  .98       4.78  -  .91 

Oct.  -25.6 

12.43  + 

.34 

29.34  +  .99 

31.06 +9.5C 

28.86  +  .90 

46.68  +  .34  ;  36.54  + 

.45 

- 

1 

22.05  +  .39  ^    8.04  +  .38 

Nov.   4.6 

12.66 

.39 

29.62      .97 

33.45    9.92 

29.11       .94 

47.01       .39!  36.96 

.40 

22.42      .35!    8.36      .31 

14.6 

12.87 

.19 

29.88      .94 

35.50     1.89 

29.33      .91;  47.32      .99' 37.34 

.33 

22.75      .39'    8.67      .99 

!          24.5 

13.03 

.16 

30.11       .Qi 

:i7.'^si   1.51 

29.54      .18 '47.58      .95  137.61 

.93 

23.06      .98 

8.93      .96 

,D(>c.    4.5 

13.18 

.13 

30.32      .18 

38.51     1.05 

29.69      .14    47.82      .90 '  37.80 

.14 

23.31       .93 

9.18     .92 

I           14.5 

13.28  + 

.08 

30.46  +  .13 

39.32  +  .56 

29.83  +  .11  j  47.99  +  .15  i  37.88  + 

.04 

23.52  +  .17 

9.37  +  .16 

24.5 

13.33  + 

.03 

30.57      .08 

39.62  +  .05 

29.91      .06   48.13      .10 '37.87 - 

.07 

23.66      .19 

9.50     .11 

34.4 

13.36  - 

.01 

30.62  +  .09 

39.42  -  .45 

29.95  +  .09 

48.20  +  .05 

37.74  - 

.18 

23.76  +  .08 

9.£')9  +  .06 

MeaD 
Solar 
Dato. 

Jjin.    0.5 

y  Geminor. 
67  28 

h      ni 

_  68 

8 

7.59  +  .08 

^V  Aurigae. 
40  39 

h      m 

6  16 

V  Geminor. 

X  DracnuiK, 
S.  P. 

342°  4 1' 

1i      ni 

6  22 

8 

60.37  +  .04 

e  Geminor. 
64  46 

h      HI 

6  37 

8 

3.00  +  .13 

»/'"'*  AnrigiB. 
46  19 

b      m 

6  38 

40.64  +  .16 

<?  Geminor. 
55"  54 

h      ni 

6  45 

8 

25.03  +  .15 

C  Meuaa*. 

' 

170  42 

h     m 

6  49 
3I..57-.19 

69  43 

h      111 

6  22 

8 

17.23+  .13 

H 

19.30+  .09 

10.5 

7.65  + 

.03 

17.32+  .05  i  19.37+  .04 

60.47      .17 

3.10      .06 

40.76 

.08 

25.15      .09 

31.27     .41 

20  4 

7.66- 

.03 

17.33-  .03;  19.39 -.01 

60.70      .31 

3.13+  .01 

40.79  + 

.01 

25.20  +  .09 

30.74      .65 

30.4 

7.61 

.07 

17.26      .10 

19.36      .05 

61.09      .43 

3.12-  .04 

40.77  - 

.05 

25.20  -  .04 

29.97     .88 

KhI).    9.4 

7.51 

.11 

17.14      .15 

19.29      .10 

61.57      .53 

3.05      .09 

40.69 

.11 

25.13      .09 

28.in?    1.08 

19.4 

7.40- 

.14 

16.97-  .30 

19.17-  .14 

62. 15+  .64 

2.94  -  .13 

40.55  - 

.17 

25.02 -.14 

27.81  -1.24 

1          29.3 

7.24 

.17 

16.74      .95 

19.02      .16 

62.84      .71 

2.80      .16  140.36 

.21 

24.86      .18 

26.51    1.37 

|Mjir.  10.3 

7.06 

.19 

16.47      .98 

18.85      .18 

63.58      .74 

2.62      .18^40.13 

.93 

24.67      .90 

25.08    1.46 

1          20.3 

6.66 

.30 

16.19      .99 

18.65      .90 

64.33      .76 

2.43      .19  1  39.90 

.95 

24.46      .91 

23.59    1.50 

1          30.3 

6.67 

.19 

15.90      .98 

18.46      .18 

65.10      .76 

2.23      .90  i  39.64 

1 

.96 

24.25      .99 

22.07    1.M 

Apr.    9.2 

6.49  - 

.18 

15.63 -.96 

18.29-  .16 

65.86  +  .75 

2.04  -  .19 

39.39  - 

.95 

24.02  -  .99 

20.54  -1.59 

Ni>v.  I4.G!  10.13  + 

.88 

20.40  +  .36 

21.72+  ,99 

60.61  -  .57 

5.47  +  .99 

43.50  + 

.37 

27.65  +  .34 

24.72  ^  .97 

24.6;  10.39 

.34 

20.75      .33 

21.99      .95 

60.10      .4.-) 

5.75      .96 

43.85 

.33 

27.97      .30 

25.58     .-^ 

!)<'(•.    4.6    10.61 

.30    21.07       .98 

1 

22.22      .91 

59.71       .33  j     6.00       .94 

44.16 

.98 

28.24      .96 

26.22     .52 

14.5    10.79  + 

.16    21.31  +  .31 

22.42+  .17  1  59.44-  .91 

6.23  +  .90 

44.42  + 

.95 

28.49  +  .99 

26.62  +  .97 

24.5    10.93 

.19121.50       .16 

22.57      .13    59.30  -  .06 

6.39      .15 

44.64 

.19 

28.69      .18 

26.76      00 

34.5     11.03  + 

.08 

21.64  +  .19 

22.68  +  .09 

59.33+  .11 

6.53+  .11 

44.79  + 

.19 

28.84  +  .13 

26.6;J  -  .98 
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APPAEENT  RIGHT  ASCENSIONS  AND  APPROXDIATB  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

HeBB 
Sobr 
Date. 

CGeminor. 

63Anrig». 

25Camelop. 

y«Volantifl. 

.£^Can.Min. 

26LynciB, 

Groombr. 
1374. 

M>  Conoii. 

69  16 

h     m 

6  57 

o        / 

50  30 

h     m 

7    3 

7''23 

h     m 
7     7 

160  19 

h     m 

7    9 

8f29 

h     m 

7  21 

42    9' 

h     m 

7  46 

15  47 

h     m 

7  46 

64  18 

h     m 

7  54 

Jail.    0.5 

28.51  +  .14 

57.71  .§.  .15 

34.97  +  .64 

46.06  -1-  .06 

5.13 +.16 

33.93  +  .88 

48.66  +  .54 

9.68 +.10 

10.5 

28.63      .09 

57.84      .10 

35.46  -f-  .99 

46.06  -  .08 

5.26     .10 

34.16      .18 

49.08      .31 

9.85     .15 

30.5 

28.68-1- .03 

57.92  +  .05 

35.56  -  .05 

45.90      .91 

5.33  +  .05 

34.28      .10 

49.29  +  .14 

9.98      .10 

30.4 

28.69 -.08 

57.93  -  .01 

35.35      .39 

46.64      .38 

5.36     .00 

34.35+  .09 

49.36 -.01 

10.04  -1-  .04 

Feb.   9.4 

28.65     .07 

57.87      .07 

34.77      .78 

45.25      .48 

5.33  -  .05 

34.36  -  .04 

49.27      .18 

10.05 -.09 

19.4 

28.56  -  .12 

57.78  -  .18 

33.91  -1.00 

44.79  -  .51 

6.25  -  .09 

34.27  -  .11 

48.99  -  .34 

10.01  -  .06 

29.4 

28.42      M 

57.62     .18 

32.77    1.83 

44.23      .60 

5.16      .18 

34.13      .16 

48.59      .46 

9.92     .10 

Mar.  10.3 

28.27      .17 

57.42     .81 

31.44    1.41 

43.60      .65 

6.01      .15 

33.94      .88 

48.07      .56 

9.80     .14 

90.3 

28.09     .10 

57.21      M 

29.97    1.58 

42.93      .68 

4.85      .17 

33.72     .84 

47.46      .65 

9.63      .16 

30.3 

27.89      .10 

56.98     .83 

28.41    1.56 

49.24      .70 

4.67      .18 

33.47      .85 

46.77      .70 

9.46      .18 

Apr.  9.2 

27.71  -  .18 

56.75 -.88 

26.82  -1.56 

41. 54 -.68 

4.50  -  .17 

33.21  -  .86 

46.06  -  .71 

9.27  -  .19 

19.9 

27.53  -  .17 

66.54 -JK> 

25.29-1.58 

40.87  -  .65 

4.33  -  .16 

32.95 -.85 

45.35  -  .68 

9.09 -.18 

Nov.  24.6 

31. 10 +.87 

60.69  +  .33 

43.24  -1-1.65 

44.48+ .46 

7.42+ J6 

36.92 +.49 

53.03+  .01 

12.15-1- .34 

Deo.   4.6 

31.36      J»4 

61.00      .89 

44.78    1.48 

44.89      .36 

7.67      .85 

37.32     .36 

63.88      .81 

12.47      .30 

14.6 

31.59-1- .90 

61.28-1- .90 

46.09  -1-1.16 

46.20  -1-  .85 

7.91  +  J8 

37.67  +  .33 

64.66  4-  .71 

12.74  +  .87 

34.5 

31.77      .16 

61.61     jao 

47.09      .65 

45.39     .13 

8.11      .18 

37.99     .89 

55.29      .58 

13.00     .84 

34.5 

31.92-1- .13 

61.69-1- .14 

47.78  4  .54 

46.45  4- U)8 

8.26  +  .14 

38.25  +  .85 

55.80 +.45 

13.22 +.80 

Heaa 
Solar 
Date. 

C»  Canon. 

p  Oanori. 

30  Mono- 
cerotis. 

6  ChaniA- 
leontis. 

tfHydnB. 

/Cancri. 

©•  Cancri. 
(mean.) 

^Hydraa. 

72     1 

h     m 

8    5 

80  28 

h     m 

8  10 

93  32 

h    m 

8  20 

167    7 

h     m 

8  23 

86  16 

h    m 

8  32 

.  68    8 

h     HI 

8  36 

59    d 

h     m 

8  47 

87  13 

h     m 

9    8 

Jan.    0.6 

47.69  -H  .17 

26.87  -1-  .17 

4.32-1- .17 

66.05  -1-  .30 

54.69  +  .18 

48.66  +  .83 

8 

24.88+ JB 

32.54  +  .94 

10.6 

47.85      .16 

27.03      .15 

4.48      .14 

66.27  -►  .14 

54.86     .16 

48.76      .18 

25.11      .81 

32.76     .80 

20.5 

47.99      .11 

27.15     .10 

4.61      .10 

66.34  -  .03 

55.02     .18 

48.92      .13 

25.30      .15 

32.93      .15 

30.5 

48.06  +  .05 

27.23  -h  .05 

4.67  -1-  .05 

66.20      .81 

55.10      .07 

49.03      .08 

25.42      .10 

33.06      .10 

Feb.   9.6 

48.09     .00 

27.26     .00 

4.70      .00 

65.91      .38 

65.15 +.08 

49.08  +  .03 

25.49  +  .04 

33. 13 +.05 

19.4 

48.06  -  .05 

27.23  -  .05 

4.68  -  .05 

65.44  -  .56 

56. 14 -.03 

49.08  -  .09 

25.51  -  .01 

33.16      .00 

29.4 

47.98     .10 

27.16      .09 

4.61      .09 

64.79     .71 

55.08      .08 

49.04      .07 

25.46      .07 

33. 14 -.04 

Ifar.  10.4 

47.86      .13 

27.05      .18 

4.60      .19 

64.03      .81 

54.99      .11 

48.94      .11 

25.37      .11 

33.07      .08 

20.4 

47.73      .15 

26.91      .15 

4.38      .14 

63.18      .90 

54.88     .13 

48.82     .14 

26.25      .14 

32.98      .11 

30.3 

47.56      .17 

26.76      .16 

4.22     .16 

62.24      .96 

54.73     .15 

48.67      .16 

25.09      .17 

32.86      .13 

Apr.  9.3 

47.38 -.17 

26.60  -  .17 

4.05 -.17 

61.26-1.00 

54.57  -  .16 

48.51  -  .17 

24.91  -  .18 

32.72  -  .14 

19.3 

47.22     .16 

26.43     .17 

3.88     .16 

60.24    1.09 

64.41      .16 

48.34      .17 

24.73      .18 

32,58     .15 

29.2 

47.06     .16 

26.26      .15 

3.72     .16 

59.21    1.09 

54.25     .15 

48.17      .16 

24.56      .17 

32.43     .15 

May  9.2 

46.91  -  .15 

26.12 -.18 

3.56 -.15 

58.20  -1.00 

54.11  -.13 

48.02 -.14 

24 .40 -.15 

32.28  -  .14 

24 
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APPABENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Heftn 
Solar 
Date. 

/J  Argus. 

a  Lyncis. 

lOLeonis 
Minoris. 

0  Leonis.     C  Chamie- 
leontis. 

19Leouis 
Minoris. 

IT  Leonis. 

Majoiis. 

159*"  15 

h     m 

9  11 

55     8 

h    m 

9  14 

O           1 

53    4 

h     m 

9  27 

79  36  1    170  26 

h     m  ,            li     m 

9  35  1        9  37 

48  25 

h     m 

9  50 

O           1 

81  25 

h     m 

9  54 

46  32 

h    m 

10  10  ; 

Jan.    0.6 

61. 76 +.89 

13.94 +  .97 

S 

21. 75 +.30 

B 

10.49 +.95 

s 
17.82+  .83 

49.36  +  .36 

17.73  +  .98 

20.23+ J8 

10.6 

62.09      .96 

14.20     .94 

22.03      M 

10.73      JB9 

18.54      .61 

49.69      .30 

17.98      .94 

20.69     .34 

20.6 

62.29      .15 

14.43      .90 

22.28      .93 

10.94      .18 

19.04      j» 

49.97      .95 

18.21      .90 

20.91      JB 

30.5 

62.39  +  .04 

14.59      .14 

22.46      .15 

11.09      .13 

19.29  +  .13 

50.19      .18 

18.39      .15 

21.14     .91 

Feb.    9.5 

62.37  -  .08 

14.70      .07 

22.58     .00 

11.21       .08 

19.31  -  .10 

60.34      .19 

18.51       .10 

21.34     .15 

19.5 

62.22  -  .80 

14.73  +  .01 

22.64  +  .03 

11.25 +.03 

19.09  -  .39 

60.43  +  .06 

18.57  +  .05 

21 .45 +.08 

29.5 

61.98      .30 

14.73-  .04 

22.64  -  .09 

11. 27 -.01 

18.67     .53 

50.46      .00 

18.61  +  .01 

21. 50 +.09 

Mar.  10.4 

61.63      .30 

14.65      .00 

22.60      .08 

11.23      .00 

18.03      .79 

60.44  -  .05 

18.59 -.04 

21. 50 -.03 

20.4 

61.21      .45 

14.55      .19 

22.48     .19 

11.15      .00 

17.22      .60 

50.35     .11 

18.53      .07 

21.44     .00 

30.4 

60.73      .58 

14.40      .15 

22.35     .15 

11.05      .11 

16.26    1.08 

50.22     .14 

18.44      .10 

21.33     .13 

Apr.  9.3 

60.18 -.55 

14.24  -  .17 

22. 19 -.17 

10.92  -  .13 

15.16-1.15 

50.07  -  .17 

18.33  -  .19 

21.17^.16 

19.3 

59.62      .57 

14.05      .10 

22.00      .10 

10.79      .14 

13.97    IJS 

49.88     .10 

18.20      .13 

20.99     .10 

29.3 

59.04      .58 

13.86     .18 

21.81      .18 

10.64      .15 

12.71     1.98 

49.68      .90 

18.07      .14 

20.79     .90 

May  9.3 

58.45      .50 

13.69     .17 

21.64      .17 

10.50     .14 

11.42    1.81 

49.49     .19 

17.93     .13 

20.59     .19 

19.2 

57.87  -  .58 

13.53 -.15 

21.47 -.16 

10.37 -.13 

10.09  -1.34 

49.30 -.18 

17.80 -.19 

20.40 -.IS 

Me«i 
Solar 
Date. 

;(^yd^». 

^Leonls 
Minoris. 

aAntliiB. 

/^OotantiSy 
8.  P. 

41LeoniB 
MinoriB. 

d'Chaoitt- 
leontia. 

46  Leonis 
Minoris. 

Groonsbr. 
1706. 

106  16 

h    m 

10  20 

52  43 

b     m 

10  21 

120  80 

h    m 

10  22 

188"  2 

h    m 
10  34 

66  14 

h     m 

10  87 

169  57 

h     m 

10  44 

55  11 

h     m 

10  47 

O          1 

11  38 

h    m 

10  50 

Jan.  20.7 

41. 23 +.16 

8 

24.76  +  .96 

2.55  +  .91 

22.24  -  .68 

19.87  +  .96 

51. 34 +.76 

3.12+ .» 

60.29 +.91 

30.6 

41.40      .15 

25.01      .91 

2.74      .16 

21.70      .41 

20.10      .90 

51.99      .54 

3.38      .93 

61.14      .77 

Feb.   9.6 

41.54      .11 

25.19      .15 

2.88      .19 

21. 42 -.16 

20.27      .15 

52.43      .33 

3.59      .18 

61.83     .58 

19.5 

41.63      .06 

25.31      .10 

2.97      .07 

21.38+  .06 

20.41      .11 

52.65  +  .19 

3.73      .19 

62.30     M 

29.5 

41.65+  .01 

25.38  +  .04 

3.01  +  .01 

21.58      .31 

20.48+416 

62.68 -.06 

3.84  +  .66 

62.56 +.10 

Mar.  10.5 

41.65 -.03 

25.38 -.01 

2.99  -  .04 

21 .99 +.54 

20.51      .00 

52.49  -  M 

3.86 +.01 

62.62 -.05 

20.4 

41.60      .06 

25.35     .06 

2.94      .06 

22.66      .78 

20.49  -  .04 

52.11      .47 

3.86  -  .04 

62.46     .10 

30.4 

41.50      .10 

25.25     .11 

2.84      .11 

23.54      .go 

20.43      .07 

61.55      .65 

3.79      .06 

62.10     .45 

Apr.  9.4 

41.39      .11 

25.13     .14 

2.72      .13 

24.63    1.17 

20.34      .00 

50.83      .79 

3.70      .11 

61.57     JO 

19.4 

41.27      .19 

24.98      .16 

2.59      .15 

26.88    1.33 

20.24      .11 

49.96      .91 

3.58      .13 

60.99     .79 

29.3 

41.15 -.13 

24.82  -  .17 

2.43  -  .16 

27.23+1.46 

20.11 -.13 

49.02  -1.01 

3.44  -  .15 

60.14 -Ji 

Maj   9.3 

41.01      .14 

24.65      .18 

2.27     .16 

28.79    1.57 

19.97      .14 

47.96    1.08 

3.29      .16 

59.29     M 

19.3 

40.87      .13 

24.46      .17 

2.11      .17 

30.41     1.66 

19.83      .14 

46.86    1.18 

3.13      .16 

58.39     JO 

29.3 

40.74      .13 

24.31      .15 

1.94      .15 

32.10    1.60 

19.70      .13 

45.70    1.16 

9.97     .15 

57.46     JO 

Jane  8.2 

40.61  -  .U 

24.16 -.13 

l.«0-.13 

33.79  +1.66 

19.68  -  .11 

44.51  -1.18 

2.83  -  .13 

66.60-JO 

1 
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APPARENT  BIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASmNQTON. 

vOotftntis. 

j>>Leoxi]9. 

VrUiB.Maj. 

vVn.^ai. 

f  Hydro. 

XVTB.UBi. 

irViiglniB. 

•  Corrl 

l£mn 

Date. 

173  59 

87  26 

44  54 

56  18 

121  14 

41  B6 

82°  4^ 

112    d 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

b     m 

11    0 

11      1 

11     3 

11  12 

11  27 

11  40 

11  55 

12    4 

• 

B 

8 

8 

8 

8 

8 

8 

Feb.  9.6 

19.97  +  .05 

19.17  +  .14 

99.68 +.91 

96.59+ JO 

30.71  +  .17 

8.89 +.98 

8.54  + J3 

99.65  +  JB 

19.6 

90.45^.31 

19.30      .11 

99.87      .16 

96.70     .15 

30.87      .14 

9.07     J9 

8.74      .17 

99.86     .17 

99.5 

90.59 -.09 

19.40      .07 

93.01      .10 

96.83     .10 

31.00     .10 

9.25     .15 

8.88     .19 

93.00      .13 

Mar.  10.5 

90.41      .96 

19.44  +  .09 

93.07  +  .03 

96.89 +.04 

31. 06 +.04 

9.37     .06 

a99      .08 

93.11      .09 

90.5 

19.89      .66 

19.45  -  .01 

93.07  -  .09 

96.91      .00 

31.08     .00 

9.41 +  .08 

9.04      .04 

93.17      .05 

30.5 

19.10 -.M 

19.41  -  .04 

93.09 -.07 

96.88 -.05 

31. 07 -.03 

9.41 -.04 

9.08 +.01 

93.19 +.09 

Apr.   9.4 

18.01    1.91 

19.37      .06 

29.99      .11 

96.81      .06 

31.09     .07 

9.34      .09 

9.07 -.08 

93.91      .00 

19.4 

16.69    1.44 

19.98      .09 

99.80      .14 

26.79     .10 

30.93     .00 

9.94      .19 

9.04      .06 

93. 18 -.04 

99.4 

15.14    1.64 

19.18     .10 

92.63     .17 

96.60     .13 

30.83     .11 

9.09     .16 

8.97     .97 

93.13      .07 

Maj   9.3 

13.49    1.79 

12.08     .11 

92.45      .18 

96.46     .15 

30.71      .13 

8.92      .18 

8.89     .06 

93.04     .10 

19.3 

11.57-1.00 

11.96 -.19 

29.96 -.90 

96.31  -  .14 

30.57  -  .14 

8.73  -  .90 

8.80 -.09 

99.94  -  .11 

99.3 

9.63    1.06 

11.85     .11 

99.05     JO 

96.17     .U 

30.43     .15 

8.53     .91 

a71      .10 

99.84     .11 

June  8.3 

7.69    9.00 

11.73     .10 

91.86     .16 

96.01      .U 

30.97     .15 

8.31      .91 

a59     .11 

99.79     .19 

18.9 

5.64  -1.96 

11.63 -.00 

91 .65 -.17 

95.87  -  .14 

30.13 -.14 

an -.19 

8.49 -.10 

99.61  -  .11 

9Can.yeD. 

6Ur8.Min. 

a*  Corvl. 

fi  Can.y0n. 

yVligiaU, 

31Cor.Bor. 

vCasBiop., 

43Ce|he,, 

Solar 
Bate. 

8.  P. 

O          1 

O          / 

O          / 

O          / 

O          / 

O          1 

o        # 

0           1 

48  48 

1  41 

105  63 

48    2 

90  50 

61  51 

330    7 

355  39 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     u 

h     m 

12  10 

12  14 

12  24 

12  28 

12  35 

12  46 

12  49 

12  53 

8 

-    8 

8 

8 

8 

8 

8 

8 

Feb.  9.6 

31.99 +.97 

38.08  44.60 

4.89+ J3 

95.83  +  .90 

59.56 +.96 

14.97  +  .96 

65.77 -.31 

98.19  -9.49 

19.6 

31.54      .99 

43.99    4.54 

5.10     .19 

96.10     .95 

59.79      .90 

15.99      .93 

55.49      J5 

95.90    9.11 

99.6 

31.75     .17 

47.16    3.99 

6.97      .16 

96.33      .90 

59.96      .15 

15.44      .19 

55.97      .19 

93.99    1.68 

Mar.  10.5 

31.89     .11 

49.80    1.94 

5.40      .11 

96.49      .14 

60.09      .11 

15.60      .14 

55.19      .11 

29.54    1.90 

90.5 

31.97      .96 

51.03-1- .69 

5.50      .07 

96.60      .06 

60.19      .08 

15.73      .10 

55.04  ~  .04 

91.58      .69 

30.5 
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iLyr». 

95Cainelop. 
S.P. 

eiijrm. 

/JCygni. 

i^Sagitts. 

aCygnL 

Groombr. 
1374,8.P. 

•  PaTOois. 

54    5 

h    m 
19    3 

352  37 

h      m 
19     7 

O          1 

52    4 
19*^12 

62  W 

h    m 

19  26 

O          1 

72  47 

h    m 

19  36 

45     9 

h     m 

19  41 

344  13 

h    m 

19  46 

163  12 

k    m 

19  47 

May  99.6 

8 

90.01  +  .95 

90.89  -  .87 

39.46  +  .98 

13.78 +.99 

9.48  +  .94 

30.99 +.98 

43.18- .38 

40.70  +  .79 

Judo  8.6 

90.93      .10 

90.30      .37 

39.69     .90 

14.00      .91 

9.71      .99 

:)0.48      M 

49.87      .94 

41.43      .88 

18.6 

90.39      .14 

90.08  -  .07 

39.87     .15 

14.91      .18 

9.99      .19 

30.70      .19 

49.69  -  .19 

49.07      JB 

98.5 

90.51      .10 

90. 16 +.99 

33.00     .11 

14.35      .13 

3.08      .15 

30.86      .14 

49.63  +  .01 

49.60      .49 

July   8.6 

90.58      .05 

90.51      .40 

33.09     .05 

14.46      .00 

3.91      .10 

30.98      .00 

49.79      .14 

43.01      J5 

18.5 

90.61  +  .01 

91.14  +  .77 

33. 11 +  .01 

14.53 +.04 

3.98  +  .08 

31.04 +.08 

49.99  +  M 

43.99  +  Jl 

98.5 

90.60  -  .04 

99.05    1.03 

33.11  >  .04 

14.55  -  .01 

3.33  +  .08 

31. 04 -.03 

43.96      .40 

43.43  +  .07 

Aug.  7.4 

90.59      .00 

93.19    1.95 

33.03      .00 

14.59      .08 

3.33  -  .03 

30.98      .08 

43.79      .48 

43.43  -  .08 1 

17.4 

90.41      .14 

94.54    1.45 

39.99      .13 

14.44      .10 

3.97     .07 

30.88      .13 

44.96      .88 

43.97     .91 

97.4 

90.95      .18 

96.08    1.84 

39.76      .18 

14.39      .14 

3.18     .10 

30.79      .18 

44.99      .71 

43.00      .33 

Sept.  6.3 

90.05  -  .91 

97.81  +1.80 

39.56  -  .91 

14.17 -.17 

3.07  -  .13 

30.59  -  .99 

45.68  +  .79 

49.61  -  .45 

16.3 

19.84      .93 

99.67    1.91 

39.34      .93 

13.98     jn 

9.91      .17 

30.98      .94 

46.50      .88 

49.10      .55 

96.3 

19.59      .95 

31.69    1.00 

39.10     .95 

13.77      A\ 

9.73      .10 

30.03      .97 

47.40      .08 

41.59      .81 

Oot.    6.3 

19.35      .95 

33.64    9.04 

31.84      JB 

13.55      J9 

9.54      .19 

99.76     .98 

48.35      .08 

40.89     M 

16.9 

19.10      .94 

35.70    9.03 

31.59      JB 

13.34      J91 

9.35     .10 

99.46      .98 

49.39      .07 

40.93     .80 

96.9 

18.86 -.99 

37.71  -HkOO 

31.34- JS 

13.13 -.90 

9.16 -.17 

99.16 -.98 

50.30  +  .98 

39.57- Jl 

Nov.   6.9 

18.66  -  .18 

39.71  +1.08 

31.19- JU 

19.93 -.10 

9.01  -  .13 

98.89- JM 

51.30+1.00 

36.94- JO 
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APPARENT  RiaHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER^TRANSrr  AT  WASHINGTON. 

Mean 
Solar 
Date. 

ySagitts. 

cSagittaril 

<?Aquil8B. 

31  Cygni. 

rt  Delphi  111. 

/JPavonis. 

V>  Capricor 

e  Cygni. 

70  49 

b      m 

19  53 

O            / 

118     1 

h      m 

19  55 

9f    9 

h     m 

20     5 

O           / 

43  36 

h      m 

20  10 

0          1 

74  29 

h     m 

20  34 

156*  36 

h     m 

20  34 

115°  40 

h     m 

20  39 

56  27 

h      m 

20  41  , 

Jane  18.6 

B 

48.37  +  .90 

48.05  -f  .96 

8 

33.81  +  .90 

8.48  +  JB 

87.78 +.99 

54^54  +  .64 

•                     a                1 
89.37  +  .95    48.58  +  .94 

38.6 

48.55      .16 

48.88      .90 

33.40      .17 

8.68      .18 

87.99      .90 

55.04      .45 

89.61      .93   48.81      .91 

July   8.6 

48.69      .11 

48.45      .16 

33.56      .14 

8.84      .13 

88.18      .16 

55.45      .37 

89.84      .91 ,  43.01       .16 

18.5 

48.79      .07 

48.60      .19 

33.69      .10 

8.94      .06 

88.31      .11 

55.78      .98 

30.03      .16 

43.14      .11 

88.5 

48.84  +  .03 

48.69      .07 

33.77      .06 

8.98  +  .01 

88.41      .07 

56.01      .17 

30.15      .10 

43.84      .06 

Aug.   7.5 

48.85  -  .01 

48.73  +  .01 

33.80  +  .01 

8.96  -  .04 

88.45  +  .03 

56.13+  .06 

30.88 +.05 

43.87  +  .01 

17.4 

48.88      .06 

48.71  -  .04 

33.79  -  .03 

8.87      .11 

28.47  -  .01 

56. 14 -.04 

30.86  +  .01 

43.86  -  .03 

27.4 

48.73      .10 

48.65      .08 

33.75      .06 

8.75      .16 

88.43      .06 

56.06      .14 

30.84  -  .04 

43.81      .07 

Sept.  6.4 

48.68      .13 

48.56      .19 

33.66      .10 

8.56      .90 

88.35      .10 

55.87      .94 

30.18      .08 

43.11       .19 

16.4 

48.48      .16 

48.48      .15 

3.3.54      .13 

8.35      .94 

88.84      .13 

55.58      .39 

30.09      .19 

48.97      .18 

26.3 

46.30  -  .18 

48.85  -  .17 

33.40  -  .15 

8.09  -  .98 

88.10 -.15 

55  84  -  .38 

89.95-  .15 

48.79 -.18 

Oct.    6.3 

48.11       .19 

48.08      .18 

3.).85      .16 

7.80      .99 

87.94      .17 

54.88      .43 

29.80      .17 

42.60      .90 1 

16.3 

47.93      .19 

47.88      .19 

33.08      .17 

7.51       .98 

87.76      .18 

54.38      .45 

89.61      .18 

42.39      .91 

96.2 

47.73      .18 

47.70      .17 

38.98      .16 

7.83     JB 

87.58      .17 

53.98      .46 

89.44      .17 

48.18      .91 

Nov.   5.8 

47.57      .16 

47.54      .16 

38.76      .15 

6.95      .97 

87.43      .16 

53.46      .49 

89.87      .16 

41.97      .90 

15.8 

47.41  -  .14 

47.39  -  .13 

38.68  -  .19 

6.68  -  .96 

87.87  -  .16 

53.03  -  .40 

89. 18 -.16 

41.76 -.19 

85.8 

47.30 -.11 

47.87  -  ,10 

38.58  -  .08 

6.44  -  .99 

87.13 -.13 

58.65 -.86 

88.98 -.13 

41.58 -.17 

Meaa 
Solar 
Date. 

rCygni. 

CCapricor. 

74  Cygni.' 

X»0ctanti8. 

CChanwBle- 
onti8,aP. 

ff»  Cygni. 

lePegasi. 

IT  Pegasi. 

52  26 

h     m 

21  10 

O          / 

112  54 

h     m 

21  20 

50     5 

h     m 

21  32 

173  14 

h     m 

21  33 

189  34 

b     m 

21  37 

4ljl3' 
2?  42 

64  36 

h     m 
21  47 

57  22 

h     m 

22     5 

July   8.6 

a 
81.46  4-  .19 

18. 18 +.94 

89.88  +  .99 

47.77  +1.43 

4.38  -  .80 

B 

41.78+  .97 

59.88 +JM 

8 

8.78  +  .96 

18.6 

81.63     .15 

18.40      .19 

30.08      .17 

49.05    1.14 

3.64      .67 

48.08      .90 

60.10      .17 

3.01      .90 

88.5 

81.76      .10 

18.56     .14 

30.17      .13 

50.04      .84 

3.05      .47 

48.18      .14 

60.85     .13  ^   3.19      .16 

Aug.  7.5 

81. 83 +.05 

18.69      .10 

30.88      .07 

50.73      .59 

8.71      .25 

42.30      .08 

60.37     .10 1    3.33      ai 

17.5 

81.85      .00 

18.75 +.05 

30.38  +  .09 

51. 08 +.18 

8.55  -  .05 

42.34  +  .09 

60.44      .06     3.48      .07 

87.5 

81. 83 -.06 

18.78+  .01 

30.38  -  .03 

51.10-  .15 

8.68  +  .90 

42.34  -  .03 

60.48  +  .01 

3.47  +  .09 

Sept.  6.4 

81.74      .10 

18.77  -  .04 

30.85      .08 

50.78      .50 

8.96      .44 

42.28      .06 

60.46 -.04 

3.46  -  .03 

16.4 

81.63      .14 

18.70      .08 

30.15      ,19 

50.11      .81 

3.49      .64 

42.17      .14 

60.39      .06 

3.4!      .07 

86.4 

81.47      .18 

18.60      .11 

30.01       .16 

49.16    1.09 

4.83      .84 

41.99      .19 

60.31      .11 

3.33      .10 

Oct.    6.4 

81.87     .90 

18.48      .13 

89.88      .19 

47.94     1.33 

5.18    1.04 

41.78      .99 

60.18     .131    3.81      .14 

16.3 

81. 07 -.81 

18.34  -  .15 

89.68  -  .90 

46.51  -1.51 

6.31  +1.19 

41.55 -.94 

60.04  -  .15 

3.06  -  .16 

86.3 

80.85     .99 

18.18      .17 

89.41       .91 

44.93    1.64 

7.56    1.98 

41.30      .86 

59.88      .16 

3.89      .18 

Nov.   5.3 

80.64      .99 

18.01      .16 

89.19      .99 

43.84    1.63 

8.87    1.33 

41.03      .97 

69.71      .17 

8.71      .18 

15.8 

80.48      .91 

17.86      .14 

88.97      .91 

41.56     1.66 

10.88    1.85 

40.75      .98 

59.54      .16 

8.58      .19 

85.8 

80.88      .19 

17.78      .13 

88.76      .90 

39.91     1.59 

11.57    1.30 

40.48      .96 

59.38     .16 

8.33     .17 

Deo.   5.9 

80.03  -  .18 

17.00  -  .10 

88.56  -  .19 

38.38  -1.47 

18.83  +1.90 

40.83  -  .93 

59.84  -  .13 

2.18 -.18 
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Google 
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APPARENT  RIGHT  ASCENSIONS  AND  APPROXIMATE  NORTH  POLAR  DISTANCES, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

i;  Octantis. 

yAquarii. 

a  Aquarii. 

a  Lacertse. 

lOLacertse. 

/?0ctanti8. 

A  Pegasi. 

Groombr. 
1706,S.P. 

176  32 

0          f 

91  57 

lOf  15 

o         / 

40  18 

51  32 

nf  58 

67     1 

348  22 

h      m 

22     9 

h     m 

22  15 

h     m 

22  24 

h     m 

22  26 

h     m 

22  34 

h      m 

22  34 

h     m 

22  41 

22  50 

a 

8 

8 

a 

8 

8 

8 

8 

July   8.6 

71.92+9.97 

53.90  +  .97 

44.68  +  .97 

42.94  +  .90 

16.12 +.96 

38.63  +1.40 

9.87  +  .98 

54.29  -  .64  1 

18.6 

74.69     9.53 

54.14      .99 

44.93      .S3 

43.22      .96 

16.37      .93 

39.96    1.96 

10.13      .94 

53.72      .50 

28.6 

76.99    9.03 

54.33      .17 

45.14      .19 

43.46      .90 

16.59      .90 

41.15    1.06 

10.35      .19 

53.29      .37 

Aug.  7.5 

78.74     1.45 

54.48      .13 

45.31       .14 

43.63      .14 

16.77      .15 

42.08      .81 

10.51       .16 

52.98      .94 

17.5 

79.90      .83 '  54.60      .09 

45.43      .10 

43.75      .08 

16.90      .10 

42.77      .55 

10.65      .11 

52.81-  .10  1 

27.5 

80.41  +  .18  j  54.67+  .05 

45.51  +  .06 

43.80  +  .03 

16.97  +  .04 

43. 17 +.97 

10.74  +  .06 

52.78 +.05 

Sept.  6.5 

80.26  -  .49   54.69  +  .01 

45.55  +  .09 

43.81  -  .03 

16.99      .00 

43.31  -  .09 

10.78+  .02 

52.90      .91 

16.4 

79.43    1.12 

54.69  -  .03 

45.56  -  .01 

43.75      .08 

16.97  -  .04 

43.13      .39 

10.79 -.09 

53.21       .38 

26.4 

78.03    I.7I 

54.64      .07 

45.53      .06 

43.65      .19 

16.90      .08 

42.68      .58 

10.75      .06 

53.65      .sa  \ 

Oct.    6.4 

76.02    9.98 

54.56      .09 

45.46      .08 

43.51      .17 

16.80      .19 

41.97      .83 

10.67      .09 

54.25      .66 1 

16.4 

73.48  -9.70 

54.46 -.11 

45.36  -  .10 

43.31  -  .90 

16.66  -  .14 

41.05-1.03 

10.57  -  .11 

54.97  +  .89  ! 

26.3 

70.59    3.05 

54.*35      .19 

45.24      .19 

43.11      .^ 

16.51      .10 

39.91     1.91 

10.46      .19 

55.68      .85 ! 

No7.    5.3 

67.39    3.98 

54.21       .13 

45.11      .13 

42.87      .94 

16.33      .19 

;}8.63    1.33 

10.32      .13 

56.87    1.05 

15.3 

64.03    3.38 

54.08      .13 

44.98      .13 

42.62      .95 

16.13      .10 

37.25    1.40 

10.19      .15 

57.^    1.16 

26.2 

60.65    3.33 

53.95      .19 

44.a5      .19 

42.te      .96 

15.96      .19 

35.83    1.41 

10.03      .15 

59.19    1.93 

Deo.   5.2 

57.36  -3.17 

53.83 -.11 

44.73  -  .11 

42. 10 -.95 

J  5.75 -.19 

34.43  -1.37 

9.89  -  .14 

60.43  +1.95 

15.2 

54.32^.90 

53.73  -  .09 

44.62  -  .10 

41. 85 -.94 

J  5.56 -.18 

33.09  -1.99 

9.76 -.13 

61.70+1.96 

1 

oAndrom. 

^  Aquarii. 

rPegasi. 

A  Androm. 

»*  Aquarii. 

(JSoulptopie. 

y>  Octantis. 

33  Pisoicim. 

HettD 
Solar 
Date. 

O          f 

48  17 

96  39 

66  52 

44     9 

108  54 

118  45 

172  38 

96  20 

h     m 

22  56 

h      m 

23    8 

h     m 

23  15 

h     m 

23  32 

h      m 

23  38 

h     m 

23  43 

h     m 
23  45 

h      m 

23  59 

a 

a 

B 

8 

8 

8 

8 

8 

July  28.6 

48.56  +  .94 

33.22  +  .94 

7.67  +  .93 

7.48  +  .97 

25.29  +  .96 

7.23  +  .96 

34.95  +1.46 

37.81  +  .95  1 

Aug.  7.6 

48.76      .18 

33.43      .18 

7.88      .18 

7.73       .93 

25.53      .99 

7.48      .S3 

36.31     1.96 

38.05      .99 

17.6 

48.91       .13 

33.58      .14 

8.04      .14 

7.94      .18 

25.73      .18 

7.70      .19 

37.47     1.03 

38.26      .18 

27.6 

49.02      .08 

33.71      .10 

8.16      .10 

8.09      .13 

25.89      .13 

7.86      .1^ 

38.37      .76 

38.42      .14 

Sept.  6.5 

49.07  +  .03 

33.79      .06 

8.24      .06 

8.20      .08 

26.00      .09 

8.00      .11 

39.00      .46 

38.55      .11  ! 

16.5 

49.07  -  .01 

33.83  +  .09 

8.28  +  .09 

8.25  +  .03 

26.08  +  .06 

8.08  +  .06 

39.30  +  .16 

38.65  +  .07 

26.5 

49.04      .06 

33.83  -  .01 

8.29  -  .09 

8.26  -  .01 

26.12+  .01 

6.12+  .09 

39.33  -  .15 

38.70  +  .03 

Oct.    6.4 

48.95      .10 

33.81       .04 

8.25      .05 

8.23      .06 

26.11  -  .03 

8.12-  .08 

39.00      .46 

38.72      .00 ; 

16.4 

48.83      .13 

.33.74      .07 

8.18      .08 

8.14      .09 

26.07      .05 

8.08      .06 

38.41       .74 

38.70  -  .03 

26.4 

48.70      .16 

33.66      .09 

8.09      .10 

8.04      .12 

26.01       .07 

8.00      .09 

37.52    1.01 

38.67      .06 

Nov.   5.4 

48.52  -  .18 

33.56  -  .10 

7.98  -  .19 

7.89  -  .16 

25.92  -  .lo' 

7.90-  .11 

36.39  -1.93 

38.59  -  .06  1 

16.3 

48.33      .19 

33.44      .11 

7.85      .13 

7.71       .19 

25.82      .19 

7.79      .19 

35.06    1.39 

38.51      .09  i 

25.3 

48.13      .90 

33.33      .19 

7.73      .14 

7.51       .90 

25.69      .13 

7.66      .13 

33.61     1.60 

38.42      .10 

Dec.    5  3 

47.92      .90 

33.21      .19 

7.58      .14 

7.30      .91 

25.57      .19 

7.52      .14 

32.06    1.67 

38.31      .11 

15.3 

47.72      .19 

33.09     ,11 

7.45      .14 

7.09      .92 

25.45      .19 

7.38      .14 

30.48    1.50 

38.20      .11 

25.2 

47.53  -  .19 

32.99  -  .09 

7.31  -  .13 

6.87  -  .29 

25.33  -  .11 

7.24  -  .14 

28.93  -1.49 

38.09- .11 

35.2 

47.34  -  .18 

32.91  -  .07 

7.19 -.11 

6.66  -  .91 

25.23  -  .09 

7.11 -.13 

27.46-1.38 

37.98  -  .11 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Dato. 

Apparent  Right 
Ascension. 

Apparent 
Dedlkation. 

Hourly 
Motion. 

l£qnation 

o/Tim« 

for 

Semi- 
diameter 

Sideieal 
Time  of 
Semid. 
Passing 

Mcrid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  'Soon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
As^n. 

^s 

11.048 

Decli- 
nation. 

ijan.    0 

h    m     s 
!-<  42  30.60 

31.21 

-23    5  3K6 

// 
31.0 

+11.99 

m     8 
+  3  17.15 

16  18.44 

Ill       H 

1  11.13 

h   m     s 
18  39  1.3.52 

1             1 

18  46  55.61 

56.30 

23    0  48.3 

47.6 

11.036 

19.37 

3  45.62 

16  18.44 

1  11.0!) 

18  43  10.08 

2 

18  51  20.31 

21.09 

22  55  37.6 

36.7 

11.039 

13.SQ 

4  13.77 

16  18.43 

1  11.05 

18  47    6.63 

3 

18  56  44.68 

45.54 

22  49  59.4 

58.3 

11.008 

14.66 

4  41.58 

16  18.42 

1  11.00 

18  61    3.19 

4 

19    0    8.68 

9.63 

22  43  54.0 

K2.7 

10.083 

15.79 

5    9.02 

16  18.40 

1  10.94 

18  54  59.75 

5 

19    4  32.28 

33.31 

-22  37  21.7 

20.1 

10.975 

+16.91 

+  5  36.07 

16  18.38 

1  10.88 

18.58  56.31 

6 

19    8  55.46 

56.57 

22  30  22.4 

20.7 

10.967 

18.09 

6    2.70 

16  18.35 

1  10.82 

19    2  52.86 

7 

19  13  18.19 

19.38 

22  22  56.5 

54.5 

10.938 

19.13 

6  28.89 

16  18.31 

1  10.76 

19    6  49.42 

6 

10  17  40.45 

41.72 

22  15    4.1 

1.8 

10.917 

90.23 

6  54.59 

16  18.27 

1  10.69 

19  10  45.97 

9 

19  22    2.20 

3.54 

22    6  45.6 

42.9 

10.896 

91.31 

7  19.79 

16  18.23 

1  10.62 

19  14  42.53 

10 

19  26  23.42 

24.83 

-21  57  61.0 

58.1 

10.873 

+99.38 

+  7  44.46 

16  18.19 

1  10.54 

19  18  39.08 

11 

19  30  44.08 

4.5.55 

21  48  50.7 

47.5 

10.849 

93.44 

8    8.57 

16  18.14 

1  10.46 

19  22  35.64 

12 

19  35    4.15 

5.69 

21  39  15.0 

11.5 

10.883 

94.50 

8  32.09 

16  18.09 

1  10.:{8 

19  26  32.20 

13 

19  39  23.62 

25.22 

21  29  14.1 

10.3 

10.797  j     35.55 

8  55.00 

16  18.03 

1  10.29 

19  30  28.76 

14 

19  43  42.44 

44.10 

21  18  48.3 

44.2 

10.770 1     26.58 

9  17.27 

16  17.97 

1  10.20 

19  34  25.31 

15 

19  48    0.60 

2.32 

-21    7  57.9 

53.5 

10.743    +37.60 

+  9  38.87 

16  17.90 

1  10.11 

19  38  21.87 

16 

19  52  18.07 

19.85 

20  56  43.2 

38.5 

10.714       98.61 

9  59.78 

16  17.83 

1  10.02 

19  42  18.43 

17 

19  56  34.83 

36.68 

20  44  64.6 

50.5 

10.684       29  60 

10  19.99 

16  17.75 

1    9.92 

19  46  14.99 

18 

20    0  50.88 

52.78 

20  32  62.4 

56.9 

10.653 '     30.57 

10  39.48 

16  17.67 

1    9.82 

19  60  11.54 

19 

1 

20    5    6.18 

8.13 

20  20  36.9 

31.1 

IO.OSqI     31.53 

1 

10  58.22 

16  17.59 

1    9.72 

19.54    8.10 

]          80 

20    9  20.71 

22.71 

-20    7  48.5 

42.4 

10.590  I  -1-39.48 

+11  16.20 

16  17.51 

1    9.62 

19  58    4.66 

21 

20  13  34.47 

36.51 

19  54  37.5 

31.0 

10.557        33.4] 

1 1  33.40 

16  17.42 

1    9.51 

20    2    1.21 

92 

20  17  47.44 

49.52 

19  40  64.3 

57.4 

10.594        34.33 

11  49.81 

16  17.32 

1    9.41 

20    6  57.76 

23 

20  21  59.61 

61.73 

19  27    9.3 

2.0 

10.491  1     35.94 

12    5.42 

16  17.22 

1    9.30 

20    9  54. .32 

24 

20  26  10.98 

13.14 

19  12  52.7 

45.2 

10.458  1     36.13 

12  20.23 

16  17.12 

1    9.19 

20  13  50.88 

25 

20  30  2,1.55 

23.74 

-18  58  15.0 

7.2 

10.4S4    -1-37.00 

+12  34.23 

16  17.00 

1    9.08 

20  17  47.44 

2G 

20  34  31.31 

33.52 

18  43  16.5 

8.4 

10.390 1     37.86 

12  47.42 

16  16.68 

1    8.97 

20  21  43.99 

27 

20  38  40.24 

42.48 

18  27  57.7 

49.3 

10.3561     38.70 

12  59.80 

16  16.76 

1    8.86 

20  26  40.55 

28 

20  42  48.36 

50.63 

18  12  18.8 

10.1 

10.399       39.59 

13  11.36 

16  16.63 

1    8.75 

20  29  37.10 

29 

20  46  55.67 

57.96 

17  56  20.4 

11.4 

10.988 '      40.33 

13  22  10 

16  I6..'>0 

1    8.63 

20  33  33.66 

30 

20  51    2.16 

4.47 

-17  39  62.8 

53.5 

10.954 

+41.13 

+  13:)2.03 

16  16.36 

1    8.52 

20  37  30.21 

31 

20  56    7.84 

10.17 

17  23  26.3 

16.7 

10.990 

41.90 

1341.15 

16  16.21 

1    8.40 

20  41  26.77 

F«b.    1 

20  59  12  72 

15.07 

17    6  31.3 

21.5 

10.186 

43.66 

13  49.47 

16  16.06  1  1    8.29 

20  45  23.32 

2 

21    3  16.79 

19.15 

16  49  18.2 

8.2 

10.153 

43.41 

13  56.98 

16  15.91  I  1    8.17 

20  49  19.88 

3 

21    7  20.05 

22.42 

16  31  47.6 

37.3 

10.119  1     44.13 

14    3.69 

16  15.751  1    8.05 

20  53  16.43 

4 

21  11  22.52 

24.90 

-16  13  59.6 

49.1 

10.066 

+44.85 

+  14    9.60 

16  15.58 

1    7.93 

20  57  12.99 

5 

21  15  24.19 

26.58 

15  55  54.8 

44.0 

10.053 

45.54 

14  14.70 

16  15.41 

1    7.81 

21     1    9.54 

6 

21  19  25.07 

27.46 

15  37  33.6 

22.6 

10.090 

46.99 

14  19.01 

16  15.24 

1    7.69 

21    5    6.10 

7 

21  23  25.16 

27.55 

15  18  56.3 

45.1 

9987 

46.88 

14  22.53 

16  15.06  1  1    7.58 

21    9    2.65 

8 

21  27  24.46 

26.85 

14  59  63.3 

51.9 

9.955       47.58 

14  25.27 

16  14.88,  1    7.47 

21  12  59.21 

9 

21  31  22.98 

25.37 

-14  40  55.2 

43.6 

9.999 

+48.15 

+14  27.23 

16  14.701  1    7.:^6 

21  16  65.76 

:     10 

21  35  20.72 

23.11 

,   14  21  32.4 

20.6 

0.890 

48.76 

14  28.42 

16  14.51  1  1    7.25 

21  20  62.32 

11 

21  39  17.69 

20.08 

14     1  55.2 

43.3 

9.858 

49.34 

14  28.84 

16  14.32;  1    7.14 

21  24  48.87 

12 

21  43  13.90 

16.28 

13  41  64.0 

52.0 

9.836 

49.91 

14  28.48 

16  14.13,  1    7.03 

21  28  45.42 

13 

21  47    9.35 

11.72 

13  21  59.4 

47,3 

9.794 

50.47 

14  27.36 

16  13.94  ,  1    6.92 

21  32  41.97 

i         14 

21  51    4.03 

6.39 

-13    1  41.8 

29.5 

0.763 

+51.00 

+14  25.48 

16  13.74 

1    6.81 

21  36  38.63 

•           15 

21  54  57.96 

60.31 

-12  40  71.4 

59.1 

9.738 

+51.6^ 

+  14  22.86 

16  13.64 

1    6.70 

21  40  36.08 

Nora.— For  mean  time  internal  of  semidiameter  passinp;  meridian,  snbtraot  0M9  from  the  sidereal  interrnl. 
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SOLAR  EPHEMERIS,   1888. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 

l^SSS^. 

Honrly 
MoUon. 

of  Time 
for 

'      Semi, 
diameter 

at 

Apparent 

Noon. 

Sidereal 
Time  of 

Semid. 
Passing 

Merid 

1 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Aacen. 

Decli- 
nation. 

Feb. 15 

h    m     8 
81  54  57.96 

60.31 

O         t       II 

-18  40  71.4 

II 
59.1 

8 

9.739 

+61.59 

m     8 
+  14  88.86 

16  13.54 

m     8 
1  6.70 

h   m     8 
81  40  35.08 

16 

81  58  51.15 

53.48 

18  80  88.9 

16.5 

9.701 

59.01 

14  19.49 

16  13.34 

1  6.60 

81  44  31.64 

17 

88    8  43.61 

45.98 

1 1  59  34.7 

88.8 

9.«71 

59.49 

14  15.38 

16  13.14 

1  6.50 

81  48  88.19 

18 

88    6  35.35 

37.64 

1138  89.1 

16.6 

9.641 

59.96 

14  10.56 

16  18.94 

1  6.40 

815824.75. 

19 

88  10  86.38 

88.65 

11  17  18.6 

0.1 

9.6li2 

53.40 

14    5.03 

16  18.73 

1  6.30 

81  56  21. .30 

20 

88  14  16.78 

18.96 

-10  55  45.6 

33.1 

9.583 

+53.83 

+13  58.81 

16  18.51 

1  6.81 

88    0  17.86 

2\ 

88  18    6.38 

8.59 

10  33  68.6 

56.0 

9.555 

54.a5 

1351.91 

10  18.89 

1  6.11 

88    4  14.41  ' 

iK 

88  8155.38 

57.56 

10  1881.8 

9.3 

9.598 

54.64 

13  44.35 

16  18.08 

1  6.08 

88    8  10.96 

28 

88  85  43.73 

45.88 

9  50  85.8 

13.3 

9.509 

55.03 

13  36.14 

16  11.86 

1  5.93 

88  18   7.51 

84 

88  89  31.45 

33.57 

9  88  80.8 

8.4 

9.477 

55.38 

13  87.31 

16  11.63 

1  5.84 

8816   4.06 

85 

88  33  18.57 

80.66 

-  9    5  67.6 

55.1 

9.4sa 

+55.73 

+  13  17.87 

16  11.40 

1  5.75 

88  80   0.61 

86 

88  37    5.10 

7.15 

8  43  46.1 

33.8 

9.497 

56.06 

13    7.85 

16  11.17 

1  5.67 

88  83  57.17 

87 

88  40  51.08 

53.09 

8  81  16.9 

4.7 

9.404 

56.36 

18  57.87 

16  10.93 

1  5.59 

88  87  53.78 

88 

88  44  36.50 

38.49 

7  58  40.4 

88.8 

9.383 

56.66 

18  46.15 

16  10.69 

1  5.51 

88  31  50.87 

89 

88  48  81.40 

83.36 

7  35  56.0 

44.9 

9.369 

56.95 

18  34.50 

16  10.45 

1  5.44 

88  35  46i8 

Mar.    1 

88  58    5.81 

7.73 

-  7  18  67.0 

55.1 

9.341 

+57.91 

+  18  88.34 

16  10.80 

1  5.37 

88  39  43.38 

8 

88  55  49.74 

51.63 

6  49  70.8 

59.1 

9.391 

57.46 

18   9.71 

16    9.94 

1  5.30 

28  43  39.93 

3 

88  59  33.81 

35.06 

6  86  68.8 

57.3 

9.309 

57.70 

11  56.68 

16   9.68 

1  5.83 

88  47  36.49 

4 

83    3  16.84 

18  05 

6    3  61.4 

50.0 

9.984 

57.91 

11  43.10 

16   9.43 

1  5.16 

88  51  33.04 

5 

83    6  58.86 

60.63 

5  40  48.9 

37.7 

9.968 

58.19 

1189.16 

16    9.17 

1  5.10 

88  55  89.59 

6 

83  10  41.09 

48.88 

-  5  17  31.7 

80.7 

9.959 

+58.31 

+11  14.83 

16   8.91 

1  5.04 

88  59  86.14 

7 

83  14  88.93 

84.68 

4  53  70.8 

59.4 

9JaM 

58.47 

11    0.18 

16    8  64 

1  4.99 

83    3  88.70) 

8 

83  18    4.41 

6.06 

4  30  44.9 

34.3 

9.S91 

58.63 

10  45.05 

16   8.38 

1  4.93 

83    7  19.-« 

9 

83  81  45.55 

47.16 

4    7  16.1 

5.8 

9.907 

58.77 

10  89.65 

16    8.11 

1  4.88 

83  1 1  15.80 

10 

83  85  86.36 

87.93 

3  43  44.8 

34.1 

9.194 

58.88 

10  13.98 

16    7.85 

1  4.83 

83  15  18.351 

I] 

83  89    6.85 

8.38 

-  3  19  69.4 

59.6 

9.181 

+58.99 

+  9  57.86 

16    7.58 

1  4.79 

83  19    8.91  ! 

18 

83  38  47.07 

48.54 

8  56  38.3 

88.7 

9.170 

50.08 

941.50 

16    7.38 

1  4.74 

8:)  83    5.46 

13 

83  36  87.00 

88.44 

8  38  53.3 

43.9 

9.159 

59.15 

9  84.88 

16    7.05 

1  4.70 

8:?  87    8.01  : 

14 

83  40    6.68 

8.08 

8    9  18.7 

3.6 

9.148 

59.91 

9    8.01 

16    6.79 

1  4.66 

83  30  58.66  \ 

15 

83  43  46.11 

47.46 

145  31.0 

88.8 

9.139 

59.95 

8  50.89 

16    6.58 

1  4.63 

83  34  55.11 

16 

83  47  85.31 

86.61 

-  1  81  48.5 

40.1 

9.130 

+59.98 

+  8  33.54 

16    6.85 

1  4.60 

83  38  51.66 

17 

83  51    4.30 

5.56 

0  57  65.6 

57.5 

9.191 

59.99 

8  15.98 

16    5.98 

1  4.58 

83  48  48.82 , 

18 

83  54  43.10 

44.31 

0  34  88.7 

14.9 

9.114 

59.98 

7  58.84 

16    5.78 

1  4.56 

83  46  44.77  j 

19 

83  58  81.73 

88  90 

-  0  10  40.1 

38.6 

9.107 

59.95 

7  40.38 

16    5.45 

1  4.54 

83  50  41.321 

80 

0    8    0.81 

1.33 

+  0  13    1.7 

8.9 

9.101 

59.99 

7  88.84 

16    5.18 

1  4.58 

33  54  37.87 

1 

81 

0    5  38.55 

39.68 

■f  0  36  48.3 

49.3 

9.005 

+59.17 

+  7    4.04 

16    4.91 

1  4.50 

83  58  34.43 

88 

0    9  16.79 

17.81 

1    0  81.6 

88.8 

9.001 

59.10 

6  45.74 

16    4.64 

1  4.49 

0    8  30.981 

23 

0  18  54.94 

55.98 

183  59.1 

65.4 

9.089 

59.09 

6  27.34 

16    4.37 

1  4.48 

0    6  87.53 

84 

0  16  33.03 

33.96 

1  47  34.4 

40.4 

9.067 

58.99 

6    8.88 

16    4.10 

1  4.47 

0  10  24.08 

85 

0  80  11.07 

11.96 

8  11    7.1 

18.8 

9.085 

58.80 

5  50.36 

16    3.83 

1  4.47 

0  14  20.64 

86 

0  83  49.09 

49.93 

+  8  34  37.0 

48.4 

9.085 

+58.68 

+  5  31.83 

16    3.56 

1  4.47 

0  18  17.19 

87 

0  87  87.18 

87.98 

8  58    3.7 

8.8 

9.085 

58.54 

5  13.31 

16    3.88 

1  4.47 

0  88  13.74 

88 

0  31    5.18 

6.93 

3  81  86.9 

31.7 

9.087 

58.39 

4  54.83 

16    3.00 

1  4.47 

0  86  10.29 

89 

0  34  43.30 

44.00 

3  44  46.8 

50.7 

9.090 

58.29 

4  36.40 

16    8.78 

1  4.48 

0  30   6.84 

30 

0  38  81.49 

88.14 

4    8    1.4 

5.5 

9.093 

58.04 

4  18.04 

16    8:44 

1  4.49 

0  34    3.39 

31 

0  41  59.77 

60.38 

+  4  31  18.1 

15.9 

9.097 

+57.85 

+  3  59.77 

16    8.16 

J  4.51 

0  37  50.95 

38 

0  45  38.18 

38.74 

+  4  54  17.9 

81.5 

9.103 

+57.63 

4-  3  41.63 

16    1.88 

1  4.58 

0  41  66.50 

Nan.— For  mean  time  iaterral  of  semidlameter  paaaing  meridian,  rabtraot  0*.18  from  tha  aidei«al  intarral. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

DA*e. 

AwMrait  Bight 

ApDftrent 

Hourly 
Motion. 

of  Time 

Semi- 
diameter 
at 

Aoon. 

Sideraal 
Time  of 
Semid. 
Paaalng 
MeridT 

Bideraal 
Time 

of 
Mmu 

KOOQ. 

h   m  ~8~~ 
0  41  56.50 

MeaaNoon. 

iS^. 

MeoBNoon. 

^SL 

Sight 
Aacen. 

DecU- 
iMlion. 

Apr.    1 

h    m     8 
0  45  38.18 

8 

38.74 

0     /     // 
+  4  54  17.9 

2K5 

8 

9.103 

+57.63 

m     8 
+3  41.63 

16    l'.'88 

m    8 
1  4.52 

2 

0  49  J  6.74 

17.25 

5  17  18.7 

21.9 

9.109 

57.41 

3  23.64 

16    1.59 

1  4.54 

0  45  53.06 

3 

0  52  55.46 

55.93 

5  40  13.9 

16.8 

9.117 

57.18 

3    5.81 

16    1.30 

1  4.56 

0  49  49.60 

4 

0  56  34.35 

34.78 

6    3    3.2 

5.8 

9.1S5 

56.99 

2  48.15 

16    1.02 

1  4.59 

0  53  46.16 

5 

1    0  13.44 

13.82 

6  25  4G.4 

48.8 

9.134 

56.66 

9  30.69 

16    0.74 

1  4.62 

0  57  42.71 

6 

1    3  52.75 

53.09 

+  6  48  23.2 

25.4 

9.143 

+66.39 

+2  13.46 

16    0.46 

1  4.65 

1    1  39.26 

7 

1    7  32.30:  32.59 

7  10  53.1 

55.0 

9.153       56.00, 

156.46 

16    0.18 

1  4.68 

1    5  35.81 

8 

1  11  12.09     12.34 

7  33  15.7 

17.3 

9.104 

56.78 

1  39.70 

15  59.90 

1  4.72 

1    9  32.37 

9 

1  14  52.14 

52.35 

7  55  30.8 

32.1 

9.179 

65.46 

1  23.21 

15  59.C2 

1  4.76 

1  13  28.99 

10 

1  18  32.48 

32.65 

8  17  38.0 

39.0 

9.187 

56.19 

1    7.00 

15  59.35 

I  4.80 

1  17  95.47 

11 

192  13.11 

13.24 

+  8  39  36.9 

37.7 

9.199 

+54.77 

+0  51.08 

15  59.06 

1  4.84 

1  21  22.09 

19 

1  25  54.03 

54.12 

9    127.2 

27.8 

9.919 

M.40 

0  35.45 

15  58.81 

1  4.89 

1  95  18.58 

13 

129  35.27 

35.32 

9  23    8.4 

8.7 

9.9» 

M.OB 

0  20.13 

15  58.54 

1  4.93 

1  99  15.13 

14 

1  33  16.83 

16.84 

9  44  40.3 

40.4 

9.930 

SiM 

+0    5.14 

15  58.28 

1  4.98 

133  11.69 

15 

1  36  58.73 

58.70 

10   6    2.5 

9.4 

9.953 

58.S1 

-0    9.51 

15  56.02 

1  5.03 

1  37   8.94 

16 

1  40  40.98!  40.91 

+10  27  14.7 

14.4 

9.908 

468.79 

-0  23.81 

15  57.76 

1  5.09 

141    4.79 

17 

1  44  23.60 

23.49 

10  48  16.4 

15.9 

0.9BS 

58.34 

0  37.74 

16  57.50 

1  5.15 

145    1.34 

18 

148   6.60 

6.46 

11    9   7.4 

6.7 

9.300 

51.89 

0  51.29 

15  57.25 

1  5.21 

1  48  57.90 

19 

1  51  49.99 

49.81 

1129  47.3 

46.4 

9.317 

51.49 

1    4.46 

15  57.00 

1  5.97 

159  54.46 

90 

1  55  33.78 

33.57 

115015.7 

14.6 

9.334 

50.94 

1  17.22 

15  56.75 

1  5.34 

156  51.01 

91 

1  59  17.99 

17.75 

+  12  10  32.5 

31.2 

9.35S 

+50.44 

-129.66 

15  56.50 

1  5.40 

9    0  47.56 

99 

2   3    2.63 

2.36 

12  30  37.2 

35.8 

9.370 

40.93 

1  41.46 

15  56.25 

1  6.47 

2    4  44.11 

23 

2    6  47.73     47.43 

12  50  29.6 

28.0 

9.388 

49.41 

1  52.91 

15  56.00 

1  5  54 

2   8  40.66 

94 

2  10  33.29'   32.97 

13  10    9.1 

7.4 

9.408 

48.86 

9    3.91 

15  55.75 

1  5.61 

2  12  37.99 

95 

2  14  19.34 

18.99 

13  29  35.7 

:J3.9 

9.4» 

48.33 

9  14.43 

15  65.50 

1  5.68 

9  16  33.77 

96 

2  18    5.87 

5.50 

+13  48  48.9 

47.0 

9  449 

+47.77 

-9  24.44 

15  55.25 

1  5.75 

9  90  30.33 

97 

2  2152.91 

52.51 

14    7  48.5 

46.5 

9.471 

47  JW 

2  33.95 

15  56.00 

1  5.82 

9  24  26.88 

98 

2  25  40.46 

40.04 

14  26  34.2 

32.1 

9.483 

46.61 

2  42.96 

15  54.75 

1  5.90 

2  28  23.44 

99 

2  29  28.54 

28.09 

14  45    5.8 

3.6 

9.515 

46.01 

2  51.43 

15  54.50 

1  5.97 

2  32  19.99 

30 

2  33  17.17  j    16.70 

15    3  22.7 

20.5 

9.538 

45.40 

2  59.35 

15  54.25 

1  6.05 

2  36  16.54 

Ubj    I 

2  37    6.36!     5.87 

+15  21  24.9 

22.7 

9.561 

+44.78 

-3   6.72 

15  54.01 

1  6.13 

2  40  13.09 

2 

2  40  56.11 

55.60 

15  39  12.0 

9.7 

9.585 

44.14 

3  13.52 

15  53.78 

1  6.21 

2  44    9.65 

3 

2  44  46.42 

45.89 

15  56  43.6 

41.3 

9.608 

43.49 

3  19.76 

15  53.55 

1  6.29 

2  48    6.90 

4 

2  48  37.31 

36.76 

16  13  59.5 

57.2 

9.639 

49.83 

3  25.43 

15.53.32 

1  6.37 

2  52   2.76 

5 

2  52  28.78 

28.21 

16  30  59.4 

57.0 

9.656 

49.15 

3  30.52 

15  53.09 

1  6.45 

2  55  59.31 

6 

9  56  20.82  j  20.24 

+16  47  42.9 

40.4 

9.681 

+41.46 

-3  35.04 

15  52.86 

1  6.53 

2  59  55.87 

7 

3    0  13.45     12.86 

17    4    9.7 

7.2 

9.705 

40.76 

3  38.96 

15  52.63 

1  6.61 

3    3  52.42 

8 

3    4    6.66      6.06 

17  20  19.5 

17.0 

0.730 

40.05 

3  42.29 

15  52.41 

1  6.70 

3    7  48.98 

9 

3    7  60.46     59.65 

17  36  12.1 

9.6 

9.754 

39.39 

3  45.05 

15  52.20 

1  6.78 

3  1 1  45.53 

10 

3  1 1  54.84     54.22 

17  51  47.0 

44.5 

9.778 

38.58 

3  47.23 

15  51.99 

1  6.86 

3  15  42.09 

11 

3  15  49.791  49.17 

+18    7    4.1 

1.6 

9.809 

+37.83 

-3  48.84 

1551.78 

1  6.94 

3  19  38.64 

12 

3  19  45.321   44.69 

18  22    2.9 

0.5 

9.885 

37.07 

3  49.87 

15  51.57 

1  7.03 

3  23  35.20 

13 

3  23  41.41  1   40.78 

18  36  43.2 

40.8 

9.849 

36.99 

3  50.34 

15  51.37 

r  7.11 

3  27  31.75 

14 

3  27  38.05     37.42 

18  51    4.7 

2.4 

9.873 

35.50 

3  50.25 

15  51.18 

1  7.19 

3  31  28.31 

15 

3  31  35.25     34.62 

19    5    7.1 

4.8 

9.805 

34.70 

3  49.61 

15  50.99 

1  7.27 

3  35  24.87 

16 

33533.00]   32.:i7 

+  19  18  50.0 

47.8 

9.918 

+33.88 

-:}  48.42 

15. -0.80 

1  7.36 

3  39  21.43 

17 

33931.30'  30.67 

+  19  32  13.2 

II. i 

9.941 

433.05 

-3  46.68 

15  50.62 

1  7.44 

3  43  17.98 

^OTB.— VttTI 
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SOLAR  EPHEMERIS,   1888. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON, 

Date. 

Apparent  Bight 

AppBrent 
Deousatioii. 

Hourly 
Motion. 

Kqnatiqp 

^Time 

for 

Semi- 
diamoter 

SIdanal 
Time  of 

Faa8lng 
HeridT 

1 

Sidenel 
Time 

of 
Me8a       , 
^oon. 

KMnNoon. 

App. 
Noon. 

KeanKoon. 

App. 
Noon. 

Right 
Aaoen. 

Decli. 
nation. 

May  17 

h    m     8 
3  39  31.30 

30.67 

-f-19  3213.9 

11.1 

8 

9.iMl 

+33.05 

m     8 
-3  46.68 

15  60!62 

m    8 
1  7.44 

h  m     B 
3  43  17.98 

16 

3  43  30.14 

29.51 

19  45  16.6 

14.5 

9.963 

39.99 

3  44.40 

15  50.44 

1  7.52 

3  47  14.54 

19 

3  47  29.51 

28.89 

19  57  69.7 

57.7 

9.965 

31.38 

3  41.59 

1550.26 

1  7.60 

351  11.09 

20 

3  5129.41 

28.80 

20  10  22.3 

20.4 

10.007 

30.51 

3  38.25 

15  50.08 

17.67 

3  55   7.65 

21 

3  55  29.82 

29.22 

20  22  24.3 

22.5 

10.096 

99.64 

3  34.39 

1549.91 

1  7.75 

3  59   4.20 

22 

3  59  30.75 

30.16 

+20  34    5.2 

3.5 

10.049 

•l«.76 

-3  30.02 

15  49.74 

1  7.82 

4    3   0.76 

23 

4    3  32.19 

31.61 

20  45  25.0 

23.4 

10.070 

97.87 

3  25.14 

15  49.58 

1  7.69 

4    6  57.31 

24 

4    7  34.13 

33.57 

20  56  23.4 

21.9 

10.091 

96.98 

3  19.76 

15  49.42 

1  7.96 

4  10  53.87 

25 

4  1 1  36.56 

36.01 

21    6G0.1 

58.7 

10.119 

96.08 

3  13.88 

15  49.26 

1  8.03 

4  14  50.43 

26 

4  15  39.48 

36.95 

21  17  15.1 

13.7 

10.133 

95.16 

3    7.51 

15  49.10 

1  8.10 

4  18  46.99 

87 

4  19  42.89 

42.38 

+2127   8.0 

6.7 

10.160 

+94.94 

-3    0.67 

15  46.94 

1  6.16 

4  2243.54 

28 

4  23  46.77 

46.28 

21  36  38.7 

37.5 

10.171 

93.31 

2  53.35 

15  48.79 

1  6.23 

4  26  40.10 

29 

42751.11 

50.64 

21  45  47.0 

45.9 

10.190 

99.37 

2  45.57 

15  48.64 

1  8.29 

4  30  36.65 

30 

4  31  55.89 

55.44 

21  54  32.7 

31.7 

10.908 

91.43 

2  37.34 

15  46.49 

1  8.35 

4  34  33.21 

31 

4  36    1.10 

0.67 

22    2  55.6 

54.7 

10.S9S 

90.47 

2  28.66 

15  48.35 

18.41 

4  3829.76 

June   1 

4  40    6.74 

6.34 

+22  10  55.6 

54.8 

10.914 

+19.51 

-2  19.60 

15  48.21 

1  a46 

4  4826.33 

2 

4  44  12.78 

12.41 

22  18  32.4 

31.7 

10.900 

18.64 

2  10.12 

15  46.07 

1  a5i 

4  46  22.88 

3 

4  48  19.21 

16.67 

23  25  45.9 

45.3 

lOJTO 

17.57 

2    0.24 

15  47.94 

1  8.56 

4  50  19.44 

4 

4  52  26.03 

25.72 

22  32  36.0 

35.4 

10.991 

16.59 

1  49.96 

15  47.81 

1  8.61 

4  54  15.99 

5 

4  56  33.19 

32.91 

22  39   2.5 

2.0 

10.905 

15.61 

1  39.37 

15  47.69 

1  8.66 

4  5812.55 

6 

5    0  40.67 

40.42 

+22  45   5.2 

4.6 

10.318 

+14.69 

-1  28.44 

15  47.56 

1  8.70 

6   8  9.10 

7 

5   4  48.46 

48.24 

22  50  44.0 

43.7 

10.330 

13.69 

1  17.80 

16  47.47 

1  8.74 

6   6   5.66 

6 

5    8  56.54 

56.35 

22  55  58.8 

58.6 

10.341 

19.69 

1    5.69 

15  47.36 

1  8.78 

510   8.88 

9 

5  13    4.87 

4.72 

23   0  49.5 

49.3 

10.398 

11.61 

0  53.98 

1647.85 

1  8.81 

5l3  5a78 

10 

5  17  13.43 

13.31 

23    5  15.9 

15.7 

10.361 

10.60 

0  41.92 

15  47.15 

1  6.64 

5  17  55.34 

11 

5  21  22.19 

22.11 

+23    917.9 

17.8 

10.369 

+  9.58 

-0  29.72 

15  47.06 

1  8.87 

5  2151.90 

12 

5  25  31.13 

31.08 

23  12  55.4 

55.4 

10.978 

6.56 

0  17.33 

15  46.97 

18.89 

5  25  4a46 

13 

5  29  40.23 

40.22 

23  16   8.4 

8.4 

10.389 

7.63 

-0   4.76 

15  46.88 

1  8.91 

5  29  45.01 

14 

5  33  49.46 

49.48 

23  16  56.8 

56.8 

10.387 

6.50 

+0    7.89 

15  46.81 

1  8.93 

6  33  41.67 

15 

5  37  58.78 

58.84 

23  21  20.5 

20.5 

10.391 

5.47 

0  20.66 

15  46.74 

1  a94 

5  37  3ai3 

16 

5  42   8.19 

8.29 

+23  23  19.5 

19.5 

10.393 

+  4.44 

+0  33.51 

15  46.67 

i  8.96 

5  41  34.66 

17 

5  46  17.65 

17.79 

23  24  53.6 

53.6 

10.395 

3.41 

0  46.42 

15  46.61 

1  8.97 

5  45  31.24 

18 

5  50  27.14 

27.32 

23  26    3.0 

3.0 

10.396 

9.38 

0  59.35 

15  46.55 

I  8.97 

5  49  87.80 

19 

5  54  36.64 

36.85 

23  26  47.6 

47.6 

10.396 

1.34 

1  12.29 

15  46.50 

1  8.97 

5  53  24.36 

20 

5  58  46.12 

46.37 

23  27    7.3 

7.4 

10.394 

+  0.30 

125.22 

15  46.45 

1  8.97 

5  57  20.91 

21 

6    2  55.58 

56.87 

+23  27    2.2 

2.3 

10.392 

-0.74 

+1  38.12 

15  46.40 

1  a97 

6    1  17.47 

22 

6    7    4.98 

5.31 

23  26  32.3 

32.3 

10.380 

1.77 

150.96 

15  46.35 

1  8.96 

6    5  14.03 

23 

6  11  14.30 

14.66 

23  25  37.6 

37.5 

10.386 

9.80 

2    3.72 

15  46.31 

1  8.95 

6    9  10.69 

24 

6  15  23.52 

23.92 

23  24  16.1 

18.0 

10.389 

8.89 

2  16.39 

15  46.87 

18.94 

6  13    7.14 

25 

6  19  32.63 

33.06 

23  22  34.0 

33.9 

10.377 

4.84 

2  28.95 

15  40*24 

1  8.93 

6  17    3.70 

26 

6  23  41.62 

42.08 

+23  20  25.3 

25.1 

10.371 

-6.87 

+2  41.39 

15  46.81 

1  8.91 

6  81    0.26 

27 

6  27  50.47 

50.97 

23  17  52.0 

51.7 

10.365 

6.89 

2  53.66 

15  46.19 

1  a88 

6  84  56.82 

28 

6  31  59.15 

59.69 

23  14  54.2 

53.8 

10.398 

7.91 

3    6.80 

15  46.17 

1  8.85 

6  28  53.87 

29 

6  36    7.63 

8.21 

23  1131.9 

31.4 

10.350 

8.93 

3  17.73 

1546.15 

1  8.82 

6  38  49.93 

30 

6  40  15.90 

16.51 

23    7  45.3 

44.7 

10.341 

9.94 

3  29.45 

15  46.13 

1  a79 

6  36  46.49 

31 

6  44  23.94 

24.58 

+23    3  34.4 

33.7 

10.330 

-10.95 

+3  40.93 

15  46.12 

1  a75 

6  40  43.05 

32 

6  48  31.73 

32.40 

+22  58  59.4 

58.6 

10.310 

-11.96 

+3  52.16 

15  46.11 

1  8.71 

6  44  39.60 

NOTK.— For  mean  time  interval  of  semidiameter  paasing  meridian,  sabtract  OMO  from  the  aldereal  intarraL 
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FOR  WASHINGTON  MEAN  AND 

APPARI 

Eqaation 

of  Time 

for 

-"ST"* 

:nt  noon. 

Date. 

Appftrent  Bigbt 
AsoenBion. 

De^^^n. 

Hourly 
Motion. 

Semi- 
diameter 

Ajp^ut 

Sidereal 
Time  of 
Semid. 
Paasinc 
MeritL 

m    8 
1  8.75 

Sidereal       < 
Time 

of 
Mean 
Noon. 

h   m     8 
6  40  43.05 

MeanNoou. 

App. 
Noon. 

• 
24.58 

i£eaB  Noon. 
+23    3  34  [4 

App. 
Noon. 

Right 
Aaoen. 

DecH- 
nation. 

July    I 

h    m     8 
6  44  23.94 

33.V 

8 

10.330 

-10.05 

m     8 
+3  40.93 

1546.12 

2 

6  48  31.73 

32.40 

22  58  59.4 

58.6 

10.310 

11.96 

3  52.16 

15  46.11 

1  8.71 

6  44  39.60 

3 

6  5239.25 

39.95 

22  53  60.3 

59.4 

10.307 

19.96 

4    3.12 

16  46.11 

1  8.67 

6  48  36.16 

4 

6  56  46.48 

47.21 

22  48  37.3 

36.3 

10.904 

13.95 

4  13.79 

15  46.11 

1  8.62 

6  62  32.71 

5 

7    0  53.39 

54.14 

22  42  50.5 

49.4 

10.981 

14.04 

4  24.14 

15  46.11 

1  8.57 

6  56  29.27 

6 

7    4  59.95 

60.73 

+22  36  40.1 

38.0 

10.966 

-15.99 

+4  34.15 

16  46.12 

1  8.52 

7    0  26.83 

7 

7    9    6.16 

6.96 

22  30    6.2 

4.9 

10.951  1     16.90 

4  43.80 

15  46.15 

1  8.47 

7    4  22.39 

8 

7  13  11.99 

12.82 

22  23    8.9 

7.5 

10.934       17.87 

4  53.08 

15  46.18 

1  8.42 

7    8  18.94 

9 

7  17  17.41 

18.26 

22  15  48.4 

46.9 

10.917 1     16.83 

5    1.94 

15  46.21 

1  8.36 

7  12  15.50 

10 

7  21  22.40 

23.28 

22    8    4.8 

3.2 

10.199       19.78 

5  10.37 

15  46.24 

1  8.30 

7  16  12.06 

11 

7  25  26.94 

27.84 

+21  69  58.4 

56.6 

10.180 

-90.73 

+5  18.35 

15  46.28 

1  8.24 

7  20    8.63 

12 

7  29  31.01 

31.93 

21  51  29.4 

27.6 

10.160 

91.67 

6  25.86 

15  46.33 

1  8.18 

7  24    5.18 

13 

7  33  34.61 

35.55 

21  42  38.0 

36.0 

10.140 

99.61 

5  32.90 

15  46.38 

1  8.11 

7  28    1.74 

14 

7  37  37.70 

38.66 

21  33  24.3 

22.2 

10.118 

93.53 

5  39.43 

15  46.44 

1  8.04 

7  31  58.29 

15 

7  41  40.28 

41.25 

21  23  48.5 

46.3 

10.096 

94.44 

5  45.45 

15  46.50 

1  7.97 

7  36  64.86 

16 

7  45  42.32 

43.30 

+21  13  51.1 

48.7 

10.074 

-95.34 

+5  50.94 

15  46.56 

I  7.90 

7  39  51.40 

17 

7  49  43.82 

44.81 

21    3  32.0 

29.5 

10.051 

96.94 

5  55.88 

15  46.63 

1  7.82 

7  43  47.96 

18 

7  53  44.77 

45.77 

20  52  51.4 

48.8 

10.088 

97.19 

6    0.27 

15  46.71 

1  7.74 

7  47  44.61 

19 

7  57  45.16 

46.16 

20  4149.8 

47.0 

10.004 

98.00 

6    4.10 

15  46.79 

1  7.66 

7  6141.07 

80 

8    1  44.98 

45.99 

20  30  27.4 

24.5 

0.989 

98.86 

6    7.37 

16  46.87 

1  7.68 

7  55  37.62 

21 

8    5  44.23 

45.25 

+20  18  44.3 

41.3 

0.967 

-80.79 

+6  10.07 

15  46.96 

1  7.60 

7  60  34.18 

S2 

8    9  42.90 

43.93 

20    6  40.8 

37.7 

0.033 

90.56 

6  12.18 

15  47.05 

1  7.42 

8    3  30.74 

23 

8  13  40.99 

42.02 

19  54  17.1 

13.9 

0.909 

31.40 

6  13.70 

15  47.14 

1  7.34 

8    7  27.30 

24 

8  17  38.49 

39.52 

19  41  33.6 

30.3 

9.885 

39.99 

6  14.65 

15  47.23 

1  7.26 

8  1123.86 

25 

8  21  35.41 

36.44 

19  28  30.4 

27.0 

9.860 

33.03 

6  15.02 

15  47.33 

1  7.17 

815  20.41 

26 

8  25  31.75     32.78 

+19  15    7.9 

4.4 

9.836 

-33.83 

+6  14.80 

15  47.43 

1  7.09 

8  19  16.96 

27 

8  29  27.51 

28.53 

19    1  26.3 

22.7 

9.811 

34.09 

6  13.99 

15  47.53 

1  7.00 

8  23  13.62 

28 

8  33  22.69 

23.70 

18  47  25.8 

22.1 

9.787 

35.41 

6  12.60 

15  47.64 

1  6.92 

8  27  10.07 

29 

8  37  17.27 

18.28 

18  33    6.6 

2.9 

9.763 

36.18 

6  10.64 

15  47.75 

1  6.83 

8  31    6.63 

30 

8  41  11.27'    12.27 

IB  18  29.1 

25.4 

9.739 

36.93 

6    8.09 

15  47.87 

1  6.74 

8  35    3.18 

31 

8  45    4.69 1     5.68 

+18    3  33.7 

29.9 

9.714 

-«7.68 

+6    4.95 

15  47.99 

1  6.65 

8  38  59.74 

Aug.  1 

8  48  57.52  j  58.50 

17  48  20.5 

16.7 

9.090 

38.41 

6    1.22 

15  48.11 

1  6.57 

8  42  56.29 

2 

8  52  49.761   50.73 

17  32  49.8 

45.9 

9.665 

39.13 

5  56.U0 

15  48.24 

J  6.48 

8  46  52.85 

3 

8  56  4 1.42 1   42.37 

17  1661.9 

58.0 

9.641 

39.84 

5  52.00 

15  48.37 

1  6.39 

8  50  49.40 

4 

9    0  32.49,   33.42 

17    0  57.1 

53.2 

0.616 

40.54 

5  46.51 

15  48.50 

1  6.30 

8  54  46.96 

5 

9    422.97'   23.88 

+16  44  35.8 

31.9 

9.592 

-41.92 

+5  40.44 

15  48.64 

1  6.21 

8  58  42.61 

6 

9    8  12.86'   13.7.^ 

16  27  58.2 

54.3 

9.567 

41.89 

5  33.77 

15  48.79 

1  6.13 

9    2  39.07 

7 

9  12    2.17}     3.04 

16  11    4.6 

0.7 

9.543 

49.56 

5  26.52 

15  48.94 

1  6.04 

9    6  36.62 

8 

9  15  50.90     51.75 

15  53  55.4 

51.6 

9.518 

43.91 

5  18.69 

15  49.09 

1  6.96 

9  10  32.18 

9 

9  19  39.04     39.87 

15  36  30.9 

27.1 

9.494 

43.84 

5  10.27 

15  49.26 

1  5.87 

9  14  28.73 

10 

9  23  26.60  1  27.40 

+15  18  51.3 

47.5 

9.470 

-44.46 

+5    1.27 

15  49.43 

1  5.79 

9  18  26.29 

11 

9  27  13.581    14.35 

15    0  56.9 

53.2 

9.446 

45.07 

4  51.70 

15  49.60 

1  5.71 

9  22  21.84 

12 

9  30  59.991  60.72 

14  42  48.3 

44.7 

9.4S9 

45.65 

4  41.56 

15  49.77 

1  5.63 

9  26  18.40 

13 

9  34  45.83     46.53 

14  24  25.6 

22.1 

9.396 

46.93 

4  30.85 

15  49.95 

1  6.55 

9  30  14.95 

14 

93831.11     31.78 

14    5  49.2 

45.8 

9.375 

46.80 

4  19.58 

1550.13 

1  5.47 

9  34  11.51 

15 

9  42  15.84  [    16.48 

+13  46  59.4 

56.1 

9.359 

-47.35 

+4    7.75 

15  50.31 

1  5.40 

9  38   8.06 

16 

9  46    0.04*     0.65 

+13  27  56.5 

53.3 

9.330  !  -47.88 

+3  55.39 

15  50.50 

1  5.33 

9  42   4.62 

Konk^FOT  mean  time  interral  of  8emidiMneter  pasatng  moridiui,  salitiiiot  0M9  from  the  ildenft]  iaterral. 
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SOLAR  BPHEMERIS,   1888. 


FOB  WASHINGTON  MEAN  AND  APPARENT  NOON- 

Date. 

Apnaient  Bight 

Appftrent 
BeoQnittion. 

Hooily 
MotUm. 

Ttiroiitipii 
dfTiine 

Semi. 

Sideraal 
Time  of 
Semid. 
Paaaing 
Meiid: 

SidBreal 
Time 

of 
Ken 
Noon. 

MMnNoon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Ascen. 

DeoU- 
nation. 

Aag.16 

h   m    • 
9  46    0.04 

8 

0.65 

o      /     u 

+13  27  56.5 

53!3 

8 

9.330 

-47.98 

m     8 
+  3  55.39 

I5'50!.50 

m    8 
1  5.33 

fa  ni     8 
9  42    4.62  1 

17 

9  49  43.71 

44.29 

13    8  40.8 

37.7 

9.300 

48.41 

3  42.50 

15  50.69 

1  5.26 

946    1.17; 

18 

9  53  26.86 

27.40 

12  49  12.7 

9.8 

9SBB 

48.99 

3  29.10 

15  50.89 

1  5.19 

9  49  57.73  j 

19 

9  57    9.51 

10.01 

12  29  32.5 

29.7 

0.907 

49.48 

3  15.20 

15  51.09 

1  5.12 

953  54.98 

30 

10    0  51.68 

52.14 

12    9  40.4 

37.8 

9.947 

49.91 

3    0.82 

15  51.29 

1  .5.05 

9  57  50.83  ! 

21 

10    4  33.38 

33.80 

+1 1  49  36.7 

34.3 

9.998 

-50.38 

+  2  46.97 

15  51.49 

1  4.98 

10    1  47.38  i 

85J 

JO    8J4.62'   15.00 

11  29  21.9 

19.7 

9.909 

50.84 

2  30.66 

15  51.69 

1  4.92 

10    5  43.94  1 

23 

10  1155.43 

55.77 

11    8  56.1 

54.1 

9.101 

51.99 

2  14.92 

15  51.89 

1  4.85 

10    9  40.49 

24 

10  15  35.84 

36.14 

10  48  19.7 

17.9 

9.175 

51.73 

1  58.77 

15  52.10 

1  4.79 

10  13  37.05 

25 

10  19  15.84 

16.10 

10  27  33.0 

31.4 

9.159 

58.16 

1  42.21 

15  52.31 

1  4.73 

10  17  33.60 

96 

10  22  55.45 

55.67 

+10   6  36.3 

34.9 

9.143 

-59.57 

+  1  25.27 

15  52.52 

1  4.67 

10  2130.16 

27 

10  26  34.71 

34.88 

9  45  29.8 

28.7 

9.19S 

58.06 

1    7.98 

15  52.74 

1  4.61 

10  25  26.71 

28 

10  30  13.62 

13.75 

9  24  14.0 

13.2 

9.114 

53.35 

0  50.35 

15  52.96 

1  4.56 

10  29  23.96 

29 

10  33  52.20 

52.29 

9   2  49.1 

48.5 

9.101 

53.78 

0  32.38 

15  5.3.18 

1  4.51 

10  33  19.81 

30 

10  37  30.47 

30.51 

8  41  15.4 

15.1 

9.068 

64.08 

+  Oli.10 

15  53.40 

1  4.46 

10  37  16.:i7 

31 

10  41    8.44 

8.43 

+  8  19  33.3 

33.3 

9.076 

-64.48 

-  0    4.48 

15  53.62 

1  4.41 

10  41  12.92 

Sept.  1 

10  44  46.13 

46.08 

7  57  43.0 

43.4 

9.065 

54.76 

0  23.34 

15  63.85 

1  4.37 

10  46    9.47 

2 

10  48  23.55 

23.45 

7  35  44.9 

45.6 

9.054 

56.07 

0  42.47 

15  54.08 

1  4.33 

10  49    6.02 

3 

10  52    0.72 

0.57 

7  13  39.3 

40.3 

9.044 

56.38 

1     1.85 

15  54.32 

1  4.29 

10  53    2.58 

4 

10  55  37.65 

37.45 

6  51  26.6 

27.9 

9.034 

56.67 

1  21.47 

15  54.55 

1  4.25 

10  56  59.13! 

6 

10  59  14.35 

14.10 

+  629   7.1 

8.7 

9.085 

-56.95 

-  1  41.31 

15  54.79 

1  4.22 

11    0  55.69 

6 

11    250.85 

50.55 

6   641.1 

43.0 

9.016 

56.81 

8    1.37 

1555.03 

1  4.19 

1 1    4  59.24  1 

7 

11    627.15 

26.80 

5  44    9.1 

11.3 

9.009 

56.46 

221.62 

15  55.28 

1  4.17 

11    8  48.79' 

8 

II  10    3.26 

2.86 

5  21  31.3 

33.8 

0.009 

66.60 

2  42.04 

15  55.53 

1  4.15 

11  19  45.34  ' 

9 

11  13  39.22 

38.76 

4  58  48.1 

50.9 

0.995 

56.00 

3   2.64 

15  55.79 

1  4.13 

11  16  41.90; 

10 

II  17  15.03 

14.52 

+  4  35  59.8 

63.0 

8.960 

-67.11 

-  3  23.38 

15  56.05 

1  4.11 

1120  38.45 

11 

1 1  20  50.70 

50.14 

4  13    6.8 

10.4 

8.084 

57.30 

3  44.25 

15  56.31 

1  4.10 

1 1  24  35.00 

12 

1 1  24  26.26 

25.65 

3  50    9.4 

13.3 

8.980 

57.47 

4    5.23 

15  56.57 

1  4.08 

11  28  31.55 

13 

1128    1.73 

1.07 

3  27    7.9 

12.2 

8.976 

57.63 

4  26.31 

1556.83 

1  4.07 

11  32  28.10 

14 

11  31  37.11 

36.40 

3    4    2.8 

7.4 

8.974 

57.78 

4  47.48 

15  57.09 

1  4.06 

1 1  36  24.66 

15 

11  35  12.44 

11.68 

+  2  40  64.3 

60.3 

8.97S 

-67.89 

-  6   8.70 

15  57.36 

i  4.06 

11  40  21.21 

16 

1 1  38  47.74 

46.93 

2  17  42.8 

48.1 

8.971 

66.03 

529.95 

15  57.63 

1  4.06 

1144  17.76 

17 

1 1  42  23.03 

22.16 

1  54  28.6 

34.2 

8.970 

58.14 

5  61.20 

15  57.90 

1  4.06 

1148  14.32 

18 

1 1  45  58.33 

57.41 

1  31  12.0 

18.0 

8.97J 

56.94 

6  12.44 

15  58.17 

1  4.06 

1152  10.67 

19 

11  49  33.67 

32.69 

1    7  53.4 

59.8 

8.974 

66.81 

6  .33.65 

15  58.44 

1  4.07 

1 1  56    7.42 

20 

1 1  53    9.06 

8.03 

+  0  44  33.0 

39.8 

8.977 

-58.38 

-  6  54.80 

15  58.71 

1  4.08 

12    0    3.97 

21 

1 1  56  44.54 

43.46 

+  0  21  11.2 

18.3 

8.981 

56.43 

7  15.87 

15  58.98 

1  4.09 

12    4    0.52 

22 

12    0  20.13 

19.00 

-  0    2  11.7 

4.3 

8.966 

58.47 

7  36.84 

15  59.25 

1  4.11 

12    7  57.07 

23 

12    3  55.85 

54.67 

0  25  35.4 

27.6 

8.008 

68.49 

7  57.67 

15  59.58 

1  4.13 

12  1 1  5.r63 

24 

12    7  31.73 

30.49 

0  48  59.5 

51.4 

8.999 

58.51 

8  18.34 

15  59.79 

1  4.15 

12  15  50.18 

25 

12  11    7.78 

6.48 

-  1  12  23.7 

15.2 

9.007 

-58.61 

-  8  38.84 

16    0.06 

1  4.18 

12  19  46.74 

26 

12  14  44.03 

42.68 

1  35  47.8 

:)8.9 

9.016 

58.49 

8  59.13 

16    0.33 

1  4.91 

19  23  43.99 

27 

12  18  20.51 

19.10 

1  59  11.3 

2.1 

9.0B5 

58.46 

9  19.20 

16    0.60 

1  4.95 

19  97  39.84 

28 

12  21  57.24 

55.78 

2  22 .34.0 

24.5 

9.036 

58.49 

9  39.03 

16    0.87 

1  4.98 

19  3136.39 

29 

12  25  34.23 

32.72 

2  45  55.4 

45.6 

9.048 

58.36 

9  58.59 

16    1.14 

1  4.32 

19.35  39.94 

30 

12  29  1 1.50 1     9.1»4 

-  3    9  15.3 

5.2 

9.060 

-58.99 

-10  17.86 

16    1.41 

1  4.36 

12  39  29.49 

31 

12  3-,^  49.08     47.47 

-  3  32  33.3 

22.9 

9.073 '  -58.90 ' 

-10  36.83 

16    1.68 

1  4.40 

12  43  26.05 

NoTB.— For  mean  time  interral  of  semidiameter  passing  meridian,  sabtraot  0M8  from  the  sidereal  interyal. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON, 

1    Diite. 

i 

t 

Apparent  Right 
Asoensioii. 

BeSEuSon. 

Houriy 
Motion. 

of  Time 
for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 

Sideraal 

Mean 
Noon. 

MeanKoon. 

App. 
Noon. 

MeanHoon. 

App. 
Noon. 

Bight 
Aeeen. 

DecU- 
nation. 

Oct.    1 

h    m     8 
19  3-2  49.06 

47^7 

O        1       II 

-3  39  33.3 

II 
99.9 

8 

9.073 

It 
-58.90 

m     8 
-10  36.83 

t    It 
16    1.68 

ni    8 
1  4.40 

h  m     8       1 
12  43  26.05 

3 

19  36  96.98 

95.39 

3  55  49.0 

38.4 

0067 

56.10 

10  5^48 

16    1.95 

1  4.44 

12  47  22.60 

3 

19  40    5.91 

3.50 

4  1869.1 

61.3 

0.101 

57.06 

11  13.79 

16   9.93 

1  4.49 

12  51  19.15 

4 

19  43  43.80 

49.04 

4  49  19.1 

1.1 

0.116 

57.85 

1131.75 

16    9.50 

1  4.54 

12  55  15.70  j 

6 

19  47  29.76 

90.96 

5   5  18.6 

7.3 

0.191 

57.70 

1 1  49.35 

16    2.78 

1  4.60 

12  59  12.26  1 

6 

19  51    9.11 

0.96 

-  5  98  91.4 

9.8 

0.148 

-57.63 

-19   6.56 

16    3.06 

1  4.66 

13   3    8.81 

7 

19  54  41.86 

39.96 

5  5190.1 

8.9 

0.165 

57.35 

19  23.36 

16    3.34 

1  4.72 

13    7    5.36 

8 

19  58  99.09 

90.08 

6  14  14.0 

2.0 

0.183 

57.15 

12  39.75 

16    3.69 

1  4.79 

13  11     1.91 

9 

13   9   9.69 

0.64 

6  36  63.0 

50.7 

OJBOl 

56.04 

19  55.70 

16    3.90 

1  4.86 

13  14  58.47 

10 

13   5  43.68 

41.65 

6  59  46.7 

34.2 

0.S90 

56.70 

13  11.19 

16   4.18 

1  4.92 

13  18  55.02 

11 

13   9  95.91 

93.14 

-  79994.6 

19.0 

0.M0 

-166.45 

-13  96.91 

16   4.47 

1  5.00 

13  22  51.57 

19 

1313   7.93 

5.19 

7  44  56.4 

43.6 

0.S61 

58.10 

13  40.75 

16    4.75 

1  5.08 

13  26  48.19 

13 

13  16  49.75 

47.60 

8   7  91.6 

8.7 

0.983 

55.01 

13  54.79 

16    5.03 

I  5.16 

13  30  44.68 

14 

13  90  39.79 

30.60 

899  39.9 

96.8 

0.306 

55.61 

14    8.31 

16    5.31 

1  5.94 

13  34  41.23 

15 

13  94  16:37 

14.14 

8  51  50.9 

87.7 

0.396 

55.30 

14  91.99 

16   5.60 

1  5.39 

13  38  37.79 

16 

13  97  60.51 

58.94 

-919  54.3 

41.0 

0JS8 

-54.07 

-14  33.70 

16   5.88 

1  5.40 

13  49  34.34 

17 

13  3145.94 

49.94 

9  35  49.6 

86.9 

0.978 

54.89 

14  45.53 

16  6.15 

1  5.49 

13  46  30.89 

18 

13  35  30.57 

98.93 

9  57  36.5 

93.0 

0.409 

54.97 

14  56.76 

16   6.43 

1  5.58 

13  50  97.44 

19 

13  3916.59 

14.15 

10  19  14.5 

0.9 

0.496 

53.90 

15   7.36 

16   6.70 

1  5.67 

13  54  94.00 

80 

13  43   3.19 

0.79 

10  40  43.4 

99.7 

0.456 

58.50 

15  17.39 

16   6.97 

1  5.77 

13  58  90.55 

91 

13  46  50.37 

47.94 

-11    169.8 

49.1 

0.483 

-68.10 

-15  96.63 

16   7.94 

1  6.87 

14    9  17.10 

99 

19  50  3&30 

35.84 

119979.9 

58.5 

0.519 

80.68 

15  36.96 

16   7.51 

1  5.97 

14    613.65 

93 

13  54  96.94 

94.46 

1143  71.4 

57.7 

0.541 

50  J4 

15  43.19 

16   7.77 

1  6.07 

14  10  10.91 

94 

13  58  16.99 

13.79 

19  4  60.9 

46.3 

0.539 

51.70 

15  50.40 

16   8.03 

1  6.17 

14  14    6.76 

95 

14   9   6.38 

3.85 

1995  37.4 

93.8 

0.608 

.  51.83 

15  56.87 

16   8.99 

1  6.98 

14  18    3.39 

96 

14    5  57.99 

54.66 

-19  45  63.5 

49.9 

0.834 

-50.84 

-16   9.60 

16   8.54 

1  6.38 

14  91  50.87 

97 

14    9  48.81 

46.93 

13   6  17.7 

4.9 

0.888 

50.34 

16   7.67 

16   8.79 

1  6.49 

14  95  56.43 

98 

14  1341.18 

38.58 

13  96  19.7 

6.3 

0.800 

40.80 

16  11.76 

16   9.04 

1  6.60 

14  99  59.98 

99 

14  17  34.34 

31.79 

13  45  69.1 

55.8 

0.733 

40  J6 

16  15.16 

16   9.99 

1  6.71 

14  33  49.54 

30 

14  91  98.99 

95.65 

14    5  45.5 

32.3 

0.765 

48.73 

16  17.77 

16   9.54 

1  6.89 

14  37  46.09 

31 

14  95  93.05 

90.39 

-14  94  68.5 

55.4 

0.709 

-48.17 

-16  19.58 

16   9.78 

1  6.93 

14  41  49.64 

Not.   I 

14  99  18.69 

15.95 

14  44  17.6 

4.6 

0.839 

47.60 

16  90.57 

16  10.03 

1  7.05 

14  45  39.19 

9 

14  33  15.00 

19.39 

15   9  79.4 

59.6 

0.866 

46.00 

16  90.75 

16  10.97 

1  7.17 

14  49  35.75 

3 

14  37  19.90 

9.51 

15  91  52.5 

39.8 

0.000 

46.36 

16  20.11 

16  10.51 

1  7.29 

14  53  32.30 

4 

14  41  10.93 

7.53 

15  40  17.4 

4.9 

0.035 

45.71 

16  18.64 

16  10.75 

1  7.41 

14  57  28.86 

5 

14  45    9.09 

6.39 

-15  58  26.8 

14.5 

0.069 

-45.06 

-16  16.35 

16  10.99 

1  7.52 

15    1  25.41 

6 

14  49   8.78 

6.08 

16  IG20.I 

8.0 

10.004 

44.38 

16  13.93 

16  11.93 

1  7.64 

15    521.97 

7 

14  53    9.30 

6.60 

16  33  57.0 

45.1 

10.038 

43.68 

16    9.27 

16  11.47 

1  7.76 

15   9  18.52 

8 

14  57  10.64 

7.95 

16  51  17.1 

5.5 

10.073 

49.96 

16    4.49 

16  11.71 

1  7.88 

15  13  15.08 

9 

15    1  19.89 

10.13 

17    8  20.0 

8.6 

10.107 

49.95 

15  58.88 

16  11.95 

1  8.00 

15  17  11.63 

10 

15    5  15.89 

13.14 

-17  94  65.9 

54.1 

10.149 

-41.51 

-15  52.44 

16  19.18 

1  8.12 

15  21    8.19 

11 

15    9  19.65 

16.98 

17  41  32.3 

21.5 

10.177 

40.74 

15  45.17 

16  19.41 

1  8.24 

15  25    4.74 

19 

15  13  94.33 

91.67 

17  57  40.8 

30.4 

10.919 

39.96 

15.37.06 

16  12.63 

1  8.36 

1599    1.30 

13 

15  17  99.83 

27.19 

18  13  30.4 

20.4 

10.946 

39.17 

15  28.12 

16  12.85 

I  8.48 

15  39  57.85 

14 

15  91  30.16 

33.54 

18  28  60.9 

51.1 

10.961 

38.35 

15  18.36 

16  13.07 

1  8.60 

15  36  54.41 

15 

15  25  43.31 

40.71 

-1844  M.7 

2.2 

10.315 

-37.63 

-15    7.77 

16  13.28 

1  8.72 

15  40  50.97 

16 

15  29  51.29 

48.72 

-18  58  62.4 

53.3 

10.350 

-36.69 

-14  56.35 

16  13.49 

1  8.84 

15  44  47.59 

Nonk— For  moan  time  interval  of  8cmii1inmeter  pissing  meridliin,  subtract  0M8  trom  the  sidereal  interval. 
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SOLAR  EPHEMERIS,   1888. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 
Aacenaion. 

Apparent 
Deolkatlon. 

Hourly 
Motion. 

Sanation 

of  Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Paaaing 
Morid. 

SIderaia 

■^ 

Ifeaa 
Noon. 

Mean  Noon. 

App. 
Noon. 

Kean  Noon. 

App. 
Noon. 

Right 
Aaoen. 

DeoU. 
nation. 

Nov.  16 

h    m    a 
15  29  51.29 

48.72 

O         1        1$ 

-18  58  62.4 

u 

53.3 

a 
10.350 

It 
-36.69 

m     a 
-14  56.35 

16  13!49 

m    a 
1    8.84 

h  m     a 
15  44  47.59 

17 

15  33  60.10 

57.56 

19  13  32.7 

23.9 

10.364 

35.83 

14  44.10 

16  13.70 

1    8.95 

15  48  44.07 

16 

15  38   9.74 

7.23 

19  27  42.2 

33.8 

10.410 

34.96 

14  31.02 

16  13.90 

1    9.06 

15  52  40.63 

19 

15  42  20.20 

17.72 

19  4130.7 

22.6 

10.453 

34.07 

14  17.13 

16  14.10 

1    9.17 

15  56  37.18 

20 

15  46  31.47 

29.02 

19  54  57.8 

50.0 

10.487 

33.16 

14    2.42 

16  14.29 

1    9.28 

16    0  33.74 

91 

15  50  43.55 

41.14 

-20    7  63.0 

55.6 

10.581 

—39.95 

-13  46.90 

16  14.48 

1    9.39 

16    4  30.29 

22 

15  54  56.44 

54.07 

20  20  46.0 

39.0 

10.554 

31.39 

13  30.57 

16  14.66 

1    9.50 

16    8  26.85 

2.3 

15  59  10.12 

7.79 

20  33   6.6 

0.0 

10.587 

30.38 

13  13.44 

16  14.84 

1    9.61 

16  12  23.41  i 

24 

16    3  24.50 

22.30 

20  44  64.4 

58.1 

10.090 

99.49 

12  55.53 

16  15.01 

I    9.72 

16  16  19.97  1 

25 

16    7  39.83 

37.59 

20  56  39.0 

33.0 

10.059 

98.45 

12  36.85 

16  15.17 

1    9.82 

16  20  16.58 

26 

16  1155.83 

53.64 

-21    7  50.1 

44.5 

10.609 

-97.47 

-12  17.41 

16  15.33 

1    9.92 

16  24  13.08  ; 

27 

16  16  12.58 

10.44 

21  18  37.4 

32.1 

10.719 

96.48 

1 1  57.22 

16  15.49 

1  10.01 

16  28   9.64  ■ 

28 

16  20  30.04 

27.96 

2128  60.6 

55.7 

10.749 

95.47 

1 1  36.32 

16  15.65 

1  10.11 

16  32   6.90 

29 

16  24  48.21 

46.19 

21  38  59.4 

54.8 

10.771 

94.44 

11  14.71 

16  15.81 

1  10.20 

16  36    9.76 

30 

16  29    7.06 

5.10 

21  48  33.4 

29.2 

10.709 

93.40 

10  52.42 

16  15.96 

1  10.29 

16  39  59.31 

Deo.    1 

16  33  26.57 

24.67 

-21  57  42.4 

38.5 

10.896 

-99.35 

-10  29.47 

16  16.11 

1  10.38 

16  43  55.87 

2 

16  37  46.71 

44.88 

22   6  26.0 

22.5 

10.851 

91.99 

10    5.89 

16  16.25 

1  10.46 

16  47  59.43 

'3 

16  42    7.45 

5.69 

22  14  44.0 

40.8 

10.875 

90.91 

9  41.70 

16  16.39 

\  10.53 

16  51  48.98 

4 

16  46  28.77 

27.08 

22  22  36.2 

33.3 

10.809 

19.13 

9  16.93 

16  16.53 

110.60 

16  55  45.54 

5 

16  50  50.63 

49.02 

22  29  62.2 

59.6 

10.091 

18.05 

8  51.61 

16  16.66 

1  10.68 

16  59  49.09 

6 

16  55  13.02 

11.48 

-22  36  61.8 

59.5 

10.949 

-16.05 

-8  25.78 

16  16.79 

1  10.75 

17    3  38.65 

7 

16  59  35.88 

34.41 

22  43  34.8 

32.7 

10.009 

15.83 

7  59.48 

16  16.92 

1  10.62 

17    7  35.91  ! 

8 

17    3  59.19 

57.80 

22  49  40.9 

39.0 

10.961 

14  71 

7  32.72 

16  17.04 

1  10.88 

17  1131.77  • 

9 

17    8  22.94 

21.63 

22  55  19.9 

18.3 

10.907 

13.58 

7    5.53 

16  17.16 

1  10.94 

17  1528.39 

10 

17  12  47.07 

45.84 

23    0  31.7 

30.3 

11.013 

19.43 

6  37.94 

16  17.97 

1  11.00 

17  19  94.88 

11 

17  17  11.56 

10.41 

-23    5  16.1 

14.9 

11.098 

-11.98 

-  6  10.00 

16  17.38 

1  11.05 

17  93  91.44 

12 

17  21  36.38 

35.32 

23    9  33.1 

32.1 

11.041 

10.13 

5  41.73 

16  17.49 

1  11.10 

17  27  18.00 

13 

17  26    1.51 

0.54 

23  13  22.3 

21.5 

11.059 

8.06 

5  13.15 

16  17.59 

1  11.14 

17  31  14.56 

14 

17  30  26.91 

26.03 

23  16  43.6 

43.0 

11.063 

7.89 

4  44.30 

16  17.69 

1  11.18 

17  35  11.19 

15 

17  34  52.55 

51.76 

23  19  37.1 

36.6 

11.073 

6.65 

4  15.21 

16  17.78 

1  11.21 

17  39    7.67 

16 

17  39  18.39 

17.69 

-23  22    2.6 

2.2 

11.080 

-5.48 

-  3  45.92 

16  17  86 

1  11.23 

17  43    4.93 

17 

17  43  44.41 

43.80 

23  23  59.9 

59.6 

11.087 

4.31 

3  16.44 

16  17.93 

1  11.25 

17  47    0.78 

18 

17  48  10.59 

10.07 

23  25  29.1 

28.9 

11.093 

3.13 

2  46.81 

16  18.00 

1  11.27 

17  50  57.34 

19 

17  52  36.89 

36.46 

2:^26  30.1 

29.9 

11.098 

1.06 

2  17.06 

16  18.07 

1  11.28 

17  54  53.90  , 

20 

17  57    3.28 

2.94 

23  27    2.8 

2.7 

11.101 

-0.78 

1  47.22 

16  18.13 

1  11.29 

17  58  50.46 

21 

18    1  29.73 

29.48 

-23  27    7.3 

7.3 

11.103 

■f  0.40 

-  1  17.32 

16  18.18 

1  11.30 

18    2  47.09 

22 

18    5  56.23 

56.07 

23  26  43.6 

43.6 

11.104 

1.58 

0  47.37 

16  18.23 

1  11.30 

18    6  43.58 

23 

18  10  22.72 

22  65 

23  25  51.6 

51.6 

11.104 

9.75 

-  0  17.42 

16  18.27 

1  11.30 

18  10  40.13  ' 

24 

18  14  49.18 

49.20 

23  24  31.3 

31.3 

11.109 

3.03 

+  0  12.50 

16  18.30 

1  11.29 

18  14  36.69 

25 

18  19  15.57 

15.68 

23  22  42.8 

42.8 

11.098 

5.10 

0  42.34 

16  18.33 

1  11.28 

18  18  33.25 

26 

18  23  41.86 

42.07 

-23  20  26.1 

26.0 

11.093 

+  6.98 

+  1  12.08 

16  18.35 

1  11.26 

18  92  99.81 

27 

18  28   8.03 

8.33 

23  17  41.3 

41.1 

11.087 

7.45 

141.70 

16  18.37 

1  11.23 

18  26  96.36 

28 

18.32  34.03 

34.42 

23  14  28.5 

98.2 

11.079 

8.61 

2  11.16 

16  18.38 

1  11.20 

18  30  99.99 

29 

18  36  59.83 

60.31 

23  10  47.7 

47.3 

11.070 

9.77 

2  40.40 

16  18.39 

1  11.17 

18  34  19.48  1 

30 

18  4125.38 

25.95 

23    6  39.0 

38.5 

11.0f4) 

10.03 

3    9.40 

16  18.40 

1  11.14 

18  3816.04  > 

31 

18  45  50.66 

51.32 

-23    2    2.6 

2.0 

11.047 

-1-19.08 

+  3  38.14 

16  18.40 

1  11.10 

18  42  19.59 

1          32 

18  50  15.64 

16.39 

-22  56  58.6 

57.8 

11.033 

+13.94 

+  4    6.57 

16  18.40 

1  11.05 

18  46    9.15 

NOTR.— For  mean  time  interval  of  aemidiameter  poAsiu^  raoridinn,  subtract  OMO  ttom  the  aidereal  interraL 
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AT  TKANSrr  OF  MOOX'S  (;KNTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 


MeaQTiiii* 

of 

Transit. 


Jan.     I 
*^ 
•     3 
4 
5 


8 

9 

10 

II 
13 
14 
15 
16 

17 
18 
19 

yo 

21 

2-2 

*23 
'24 
25 
26 

27 

28 
29 
30 
31 

Feb.  I 
2 
3 
4 
5 

6 
7 
8 
9 
II 

12 
13 
14 
15 
16 


I 


h     m 

14  36.r>() 

15  29.24 

16  20.7:^ 

17  11.42 

18  1.95 

18  .5.3.10 

19  45.64 

20  40.03 

21  .36.31 

22  33.83 

23  31.42 

0  27.67 

1  21.41 

2  12.05 
2  59.63 


Ditr.for 
1  Hour 

of 
Lou;;. 


m 

2.217 

2.168 

2.125 

2.104 

2.113 

2.156 
S.226 
2.307 
2.377 
2.407 

2.381 
2.298 
2.177 
2.044 
1.9-24 


3  44.60  I  l.e29 

4  27.67  !  1.767 
o     9.68,  1.T40 

5  51.5r  I.T50 

6  33.i»8  I  1  794 

7  17.90:  l.»70 

8  3.93  ;  1 .969 

8  52.49  j  2.079 

9  43.66  2.183 
10  37.04'  2.260 


11  31.83 

12  26.98 

13  21.55 

14  15.04 

15  7.39 

15  58.99 

16  50.45 

17  42.48 

18  35.64 
19.30  18 

20  25.87 

21  22.00 

22  17.50 

23  11.30 
0    2.70 

0  51.38 

1  37.52 

2  21.61 

3  4.30 
3  46.33 


2.297 
2.291 
2.253 
2204 
2.162 

2.143 
2.152 
2.  J  89 
2.244 

2  298 

2.336 
2.333 
2.283 
2.195 
2.085 

1.973 
1.876 
1.803 
i.760 
1.748 


Kijrht  Diff.for 

AticeuHiou  I  iHour 

of  of 

(\'ntri'.  l/oug. 


h  m  H   I 
9  22  10.48 

10  18  53.80 

11  14  28.16 

12  9  14.08 

13  3  50.62 


I 


7  59  24.07 

8  58  3H.35 
9.'»7  18.62 

10  54  53.05 

11  51  19.23 

12  4<i  59.91 

13  42  32.88 

14  38  39.72 

15  35.54.46 

16  3432.16 

17  34  19.49 
IH  34  32.95  I 

19  34  8.91  i 

20  32  3.4  I 

21  27  31.46! 

22  20  16.70 

23  10  29.28 
23.58  38.10 

0  45  22.99 

1  31  28.71 


143.36 
140.30 
J37.71 
136.41 
136.98 


13  59    5.11  139.55 

14  55  42.27  143.76 

15  54  11.57!  148.69 

16  54  33.731  152.90 
17.56  11.38  154.78 

IH  57  52.78  153.11 

1958  13.14  1  148.09 

20  56    2.86  140.81 

21  .50  46.71  <  132.86 

22  42  25.67  125.59 

23  31  27  51  :  119.87 

0  18  35.53;  116.14 

1  4  39.96  j  114.59 

1  .50  32.61  ;  115.18 

2  37    4.82  117.85 

3*45    3.88'  122.37 

4  15    9.56]  128.30 

5  7  47.78  134.92 

6  3    2.831  141.17 

7  0  31.38  i  145.^5 


I 


148.09 
147.73 
145.43 
142.44 
139.91 

138.74 
139.31 
141.52 
144.83 
I4'*.22 

150.41 
150.26 
147.28 
141.94 
i:«.29 

128.55 
122.71 
118.32 
115.74 
115.06 


Geooentrio 

Di'clinatioii 

of 

C«fiitr©. 


+16  10  58.4 
12  36  52.7 

8  16  43.1 
+  3  26   42 

-  i:W21.5 

-  6  39  5.3 
-II  1751. 1 
-1515  53.3 
-1815  15.4 
-20    133.7 

-20  27  13.7 
-19  33  36.6 
-17  30  16.8 
-14  3149.9 
-10  54    8.1 

-6  51  46.3 

-  2  36  58.5 
+  140  13.5 

5  51  16.5 

9  48    7.8 

+  13  22  20.3 

16  24  19.5 
18  43  10.8 
20  7  12.8 
20  25  40.2 

+19  31  18.8 

17  22  59.7 
14    6  53.1 

9  55  43.2 
+  5   6  38.7 

-  0  I  8.8 
-58  10. 1 

-  9  55  33.5 
-14  531.4 
-17  21  57.0 

-19  31  37.5 
-20  26  8.3 
-20  3  39.5 
-18  29  24.5 
-15.54  19.2 

-12  32  27.4 

-  8  38  27.5 

-  4  25 .52.2 

-  0  6  25.3 
+  4    9  51.6 


Difllfor 
iHoar 

of 
Long. 


.9 
-509.1 
-695.9 
-750.9 
-763.8 

-738.9 
-653.8 
-398.7 
-361.9 
-166.1 

+  37.5 
996.8 
384.0 
501.7 
580.7 

+636.1 
643.7 
638.8 
613.3 
567.5 

+499.4 
405.8 
983.4 

+139.1 

-  43.0 

-989.5 
-409.8 
-.565.7 
-689.9 
-754.2 

-776  5 
-750.7 
-678.9 
-564.2 
-412.2 

-239.4 

-  39.2 
+  149.4 

317.0 
452.3 

+550.8 
613.6 
644.6 
648.6 

-HS».9 


Sid.  Time 
ofSemid. 
PaMing 
Meridian. 


8 

68.48 
67.81 
67.22 
66.93 
67.09 

67.71 
68.74 
69.89 
70.84 
71.22 

70.80 
69.56 
67.81 
65.85 
64.03 

62.57 
61.63 
61.24 
61.43 
62.15 

63.33 
64.83 
66.48 
67.98 
69.08 

69.59 
69.49 
68.95 
68.26 
67.69 

67.46 
67.65 
68.23 
69.05 
69.85 

70.33 
70.22 
69.43 
68.06 
66.37 

64.65 
63.15 
62.03 
61.40 
61.28 


Geocentric 

Semi- 
diameter. 


15  48.8 

15  55.4 

16  1.0 
16  5.5 
16    9.0 

16  11.4 
16  12.2 
16  1 1.2 
16  8.0 
16    2.4 

15  54.5 

16  44.3 


£quatorial 
Horizontal 
Parullax*. 


15  33.5 

15  22.1 

15  U.3 

15    1.9 

14  54.6 

14  49.9 

14  48.2 

14  49.5 

14  53.8 

15  1.0 
15  10.4 
15  21.4 
15  33.3 

15  45.0 

15  55.5 

16  4.1 
16  10.1 
16  13.5 

16  14.3 
16  13.0 
16  19.0 
16  5.8 
16  0.5 

15  54.4 
15  47.5 
15  39.8 
15  31.6 
15  22.8 

15  14.0 
15  5.6 

14  .58.2 
14  52.3 
14  48.5 


57  55.6 

58  19.8 
58  40.3 

58  57.0 

59  9.f» 

59  18.5 
59  21.6 
59  18.0 
59  6.2 
58  45.6 

58  16.5 
57  40.2 
56  59.5 
56  17.6 
55  .37.9 

55  3.3 
54  36.5 
54  19.3 
54  12.9 
54  17.9 

54  33.6 

54  59.8 
.55  34.4 
.56  15.0 

56  58.6 

57  41.5. 

58  20.3 

58  51.8 

59  13.9 
59  26.3 

59  2J>.3 
59  24.5 
59  13.5 

58  57.8 
58  .38.5 

58  16.1 
57  50.9 
57  22.7 
56  52.2 
56  20. 1 

55  47.7 
.55  16.9 
54  49.6 
54  28.0 
54  13.9 


Bright 
Limoe. 


s. 
s. 
s. 
s. 

s., 

S.I 

s.' 
s. 
s. 
s. 


S.I 

s.l 

S.I 

s. 
s. 
s. 
s. 


s.l 
s.' 
s.l 
s.l 
s.l 


N. 


s., 

s.l 
s.' 
s.' 

s.l 

S.' 

s.i 
s.' 

s.l 


N. 

N. 


s. 
s. 

s. 

s., 
s.' 


95 
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MOON-CULMINATIONS,    1888. 


AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

1 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 
IHour 

of 
Lona;. 

Eight 

Astl'DHiOD 

of 
Centre. 

Diffifor 
1  Hour 

of 
Long. 

s 

Geocentric 

Declination 

of 

Centn-. 

Diffifor 
I  Hour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
LiraW       . 

h    m 

m 

Ii    in     s 

O         /          // 

n 

8 

/     // 

/       n 

Feb. 16 

3  46.33 

1.749 

1  31  28.71 

115.06 

+  4    951.6 

+629.9 

61.28 

14  48.5 

54  13.9 

1.                S. 

17 

4  28.49 

1.770 

2  17  41.42     116.31 

8  14  10.0 

588.8 

61.69 

14  47.1 

54    8.9 

I.                S. 

18 

5  11.51 

1.891 

3    4  46.25  1    119.38 

1 1  58   9.4 

597.8 

62.56 

14  48.6 

54  14.5 

I.       .s. 

19 

5  56.08 

1.898 

3  53  24.41 

134.03 

15  13  15.0 

444.1 

63.83 

14  53.1 

.54  30.9 

1.         s. 

20 

6  42.75 

1.994 

4  44    i».23 

129.84 

17  50    5.0 

335.9 

65.34 

15    0.6 

54  58.4 

I.         s. 

21 

7  31.86 

9.098 

5  37  20.37 

136.09 

+  19  38  23.5 

+201.0 

66.91 

15  10.8 

.55  36. 1 

I.         s. 

22 

8  2;^.40 

9.193 

6  32  57.36 

141.81 

20  27  39.1 

+  41.3 

68.29 

15  2.3.4 

56  22.4 

1.      N. 

23 

9  16.96 

9.963 

7  30  36.02 

148.07 

20    8  43.4 

-138.9 

69.27 

15  37.5 

57  14.2 

I.      N. 

24 

10  11.79 

9.998 

82931.72 

148.19 

18  36   4.0 

-394.7 

69.73 

15  52.1 

58    7.7 

I.      N. 

25 

1 1     7.03 

9.999 

9  28  52.17 

148.90 

15  50  12.7 

-601.0 

69.68 

16    5.8 

58  57.9 

I.      N. 

26 

12     1.97 

9.976 

10  27  53.86 

146.78 

+  11  58  57.3 

-648.9 

69.31 

16  17.2 

59  39.8 

1.      N. 

27 

12  56.23 

9.946 

1126  14.84 

144.99 

7  16  48.0 

-759.6 

68.88 

16  25.1 

60    8.9 

11.      S. 

28 

13  49.85 

9.995 

12  23  57.57 

143.73 

f  2   4    7.5 

-802.4 

68.60 

16  28.9 

60  22.9 

If.      S. 

29 

14  43.19 

9.924 

13  21  23.46 

143.65 

-  3  17  12.8 

-794.9 

68.63 

16  28.4 

60  20.9 

II.      S. 

Mar.    1 

15  36.75 

9.943 

14  19    2.41 

144.81 

-  8  26  58.0 

-731.7 

69.00 

16  24.1 

60    5.3 

II.      S. 

2 

16  30.97 

9.977 

15  1721.09 

146.86 

-12  56   7.1 

-619.4 

69.55 

16  17.0 

59  38.9 

II.      S. 

3 

17  26.06 

9.319 

16  1631,74 

148.97 

-16  34  40.1 

-467.4 

70.11 

16    7.9 

59    5.8 

II.      S. 

4 

18  21.83 

9.331 

17  16  23.77 

150.13 

-19   6  23.5 

-987.7 

70.40 

15  57.9 

58  28.8 

II.      S. 

5 

19  17.71 

9.318 

18  16  2-2.26 

149.39 

-20  23  13.5 

-95.7 

70.19 

15  47.6 

57  51.3 

II.  N. 

6 

20  12.84 

9.969 

19  15  35.82 

146.38 

-20  23  25.7 

+  92.7 

69.40 

15  37.7 

57  14.9 

II.  N.      , 

7 

21     6.36 

9.187 

20  13  12.18 

141.40 

-19  II  25.7 

+963.9 

68.11 

15  28.4 

56  40.5 

II.  N. 

8 

21  57.64 

9.085 

21    8.33.60 

135.99 

-16  56  33.3 

405.9 

66.50 

15  19.6 

56    8.4 

II.  N. 

9 

22  46.41 

1.961 

22    124.96 

129.04 

-13  51    5.7 

515.8 

64.84 

15  11.6 

55  38.9 

II.N. 

10 

23  32.82 

1.889 

22  51  53.25 

193.48 

-10    8  24.0 

592.3 

63.34 

15    4.3 

.55  12.1 

12 

0  17.23 

1.817 

23  40  22.10 

119.16 

-  6    1  30.5 

637.1 

62.18 

14  57.9 

54  48.4 

13 

1    4.22 

1.770 

0  27  25.08 

116.36 

-  I  42  28.5 

+653.5 

61.44 

14  52.4 

54  28.3 

I.           S. 

14 

1  42.42 

1.751 

1  13  40.78 

1 15.92 

+  2  37  50.0 

644.0 

61.17 

14  48.2 

54  1.3.1 

1.         s. 

15 

2  24.51 

1.760 

1  59  49.21 

115.75 

6  49  35  4 

611.1 

61.38 

14  4.5.7 

54    3.8 

I.         s. 

16 

3    7.12 

1.795 

2  46  29.52 

117.86 

10  43  39.9 

565.8 

62.01 

14  44.9 

54    0.7 

i.           S. 

17 

3  50.86 

1.854 

3  34  17.86 

121.40 

14  11  13.6 

478.3 

63.04 

14  47.0 

54    8.4 

I.           S. 

18 

4  36.24 

1.931 

4  23  44.67 

126.01 

+17    3  21.2 

+378.4 

64.31 

14  51.4 

54  24.6 

I.           S. 

19 

5  23.61 

9.018 

5  15  10.86 

131.24 

19  10  52.9 

955.3 

65.74 

14  .58.6 

54  51.1 

I.           S. 

20 

6  13.08 

9.104 

6   8  43.67 

136.44 

20  24  34.7 

+109.5 

67.08 

15    8.7 

55  28.1 

I.      N. 

21 

7    4.49 

9.177 

7    4  13.57 

140.86 

20  35  53.5 

-55.7 

68.18 

15  21.4 

56  14.8 

I.      N. 

22 

7  57.43 

9.998 

8    1  14.93 

143.98 

19  38  18.1 

-933.4 

68.91 

15  36.2 

57    9.2 

1.      N. 

23 

8  51.28 

9.956 

8,59  I2.G3 

145.58 

+  17  211    0.2 

-419.0 

69.25 

15  52.3 

58    8.3 

I.      N. 

24 

9  45.55 

9.963 

9  57  33.08 

145.96 

14  10  28.9 

-576.9 

(>9.26 

16    8.3 

59    7.0 

I.      N. 

25 

10  39.82 

9.960 

10.55  54.71 

145.82 

9  5132.7 

-711.5 

69.19 

16  22.7 

59  59.9 

I.      N. 

26 

11  34.05 

9.969 

11  54  14.27 

145.92 

+  4  47  22.4 

-600.6 

69.18 

16  33.8 

60  40.7 

I.      N. 

27 

12  28.48 

9.977 

12  52  45.39 

146.R4 

-  0  41  15.6 

-832.2 

69.39 

16  40.2 

61     4.3 

II.  N. 

28 

13  23.48 

9.309 

1351  51.15 

146.80 

-  6    9  52.2 

-799.9 

69.91 

1641.1 

61     7.8 

IL      sj 

29 

14  19.41 

9.353 

14  51  52.82 

151.40 

-11  12  49.9 

-705.0 

70.60 

16  36.8 

60  51.8 

II.      S.' 

30 

15  10.39 

2.393 

I5  5'J57.09 

153.82 

-15  26  30.7 

-ss-^.y 

71.30 

16  27.9 

60  19.1 

II.      S. 

31 

16  14.10 

2.411 

I6  54  45.8() 

154.92 

-18  32  17.1 

-368.6 

71.57 

16  15.9 

59  35.0 

IL      S. 

32 

17  ll.ol 

9.390 

17  56  34.43 

153.68 

-20  18  58.0 

-164.0 

71.32 

16    2.2 

58  44.8 

II.N.S. 

' 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THF.  MERIDIAN  OF  WASHINGTON. 

Date. 

ACecmTime 

of 

Tronait. 

Diffitor 
1  Hour 

of 
Loug. 

Kipht 

AisceusioD 

of 

Centre. 

1 

Diftfor 
iHonr 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
mour 

of 
Long. 

Sid.  Time 
ofSeinid. 
PasHing 
Mendian. 

Geooentrio 

Semi-- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Limba. 

h    m 

m 

h   m     8 

B 

o     ,      .     1           . 

8 

«     /« 

i     II 

Apr.    1 

17  11.81 

9.300 

17  56  34.43 

153.68 

-20  18  58.0 

-164.0 

71.32 

16    2.2 

58  44.8 

II.N.S. 

2 

18    8.50 

3.396 

18  57  21.80 

149.84 

-20  43  48.7 

+  37.3 

70.40 

15  48.2 

57  53.4 

II.  N. 

3 

10    3.20 

9.997 

19  55  45.68 

143.86 

-19  52  20.2 

918.5 

68.92 

15  34.9 

57    4.6 

II.  N. 

4 

19  55.27 

9.110 

20  52  18.44 

1.16.8] 

-I7  5:i    2.4 

389.4 

67.11 

15  23.0 

56  20.8 

II.  N. 

5 

20  44.50 

1.994 

2145  35.67 

199.84 

-15    0  37.5 

486.9 

65.26 

15  12.6 

55  42.6 

II.  N. 

6 

21  31.11 

1.883 

22  36  17.78 

193.75 

-11  27  52.3  1  +571.7 

63.60 

15    3.9 

55  10.8 

11.  N. 

7 

22  15.56 

1.816 

23  24  48.91 

119.10 

-  7  27  25.7 

696.0 

62  30 

14  56.9 

54  44.9 

II.  N. 

S 

22  58.49 

1.766 

0  1 1  47.79 

116.09 

-  3  10  51.4 

659.4 

61.44 

14  51.4 

54  24.8 

II.  N. 

9 

2:1  40.55 

1.744 

0  57.^4.88 

114.78 

+  1  il  12.6 

653.6 

61.05 

14  47.3 

54    9.8 

It 

0  22.41 

1.749 

1  43  50.44 

115.10 

5  28  50.2 

6305 

61.14 

14  44.9 

54    1.0 

\2 

1     4.72 

1.781 

2  30  12.36 

116.96 

+  9  32  27.5 

+^83.7 

61.67 

14  43.5 

53  55.9 

I.          S. 

13 

1  48.04 

i.Kia 

3  17  34.21 

190.05 

13  12  38.8 

513.3 

62.56 

14  44.1 

53  57.9 

I.      N.S. 

14 

2  32.77 

i.808 

4    6  22.78 

194.11 

16  19  59.4 

419.3 

63.68 

14  46.2 

54    6.6 

I.          S. 

15 

3  19.24 

1.974 

4  56  55.21 

198.64 

18  45  10.0 

309.9 

64.96 

14  50.9 

54  23.0 

I.          S. 

16 

4    7.51 

9.047 

5  49  16.02 

133.03 

20  19  16.5 

164.5 

66.17 

14  67.7 

54  47.9 

I.      N. 

17 

4  .'V7.43 

9.109 

6  43  15.59 

136.76 

+20  54  20.2 

+    8.9 

67.18 

15    6.9 

55  21.7 

I.      N. 

18 

5  48.61 

9.1.59 

7  38  31.92 

139.38 

20  2143.0 

-158.7 

67.87 

15  i8.6 

56    4.7 

I.      N. 

19 

6  40.61 

9.177 

8  34  36.76 

140.84 

18  47    2.4 

-399.3 

68.25 

16  32.5 

56  55.7 

I.      N. 

20 

7  32.99 

9.186 

9  31    4.70 

141.40 

16    2    5.1 

-493.3 

68.35 

15  48.1 

57  52.9 

I.      N. 

21 

8  25,52 

9  199 

10  2741.93 

141 .79 

12  14  53.4 

-638.8 

68.38 

16    4.3 

.58  52.6 

I.      N. 

22 

9  18.26 

9.905 

112431.24 

149.53 

+  7  35  19.5 

-759.9 

68.52 

16  20.0 

59  50.1 

I.      N. 

23 

10  11.51 

9.237 

12  21  51.77 

144.41 

+  2  18  27.4 

-889.9 

68.93 

16  33.2 

60  38.8 

I.      N. 

24 

1 1     5.78 

9.990 

13  20  13.57 

147.63 

-  3  15  24.9 

-886.0 

69.69 

16  42.5 

61  12.8 

I.      N. 

25 

12     1.59 

9.363 

14  20    7.62 

151.9G 

-  841  31.3 

-783.9 

70.74 

16  46.4 

61  27.0 

I.      N. 

26 

12  59.22 

9.439 

15  21  51.68 

156.61 

-1332  49.7 

-668.6 

71.86 

16  44.2 

61  19.2 

II.  N. 

27 

13  58.51 

9.495 

16  25  14.86 

159.98 

-17  23  50.5 

-484.3 

72.71 

16  36.4 

60  50.5 

II.      S. 

28 

14  58.62 

9.504 

17  29  28.06 

160.53 

-19  55  21.0 

-969.6 

72.90 

16  24.2 

60    5.7 

II.  N.S. 

29 

15  58.23 

9.459 

18  33  10.88 

157.39 

-20  58  17.2 

-  46.3 

72.22 

16    9.2 

59  10.6 

II.  N. 

30 

16  55.89 

9  345 

19  34  56.48 

150.93 

-20  34  4.'>.4 

+150.9 

70.72 

15  53.2 

58  11.6 

II.  N. 

May    1 

17  50.53 

9.906 

20  33  40.85 

149.56 

-18  55  30.9 

330.5 

(58.68 

15  37.5 

57  14.0 

11.  N. 

2 

18  41.74 

9.069 

2128  58.01 

133.99 

-16  15  39.6 

+469  9 

66.50 

15  23.2 

56  21.6 

II.  N. 

3 

19  29.65 

1  935 

22  20.57.45 

126.96 

-12  50  49.5 

556.9 

64.48 

15  11.0 

55  36.8 

II.  N. 

4 

20  14.84 

1.836 

23  10  12.33 

190.39 

-  8  55    7.1 

617.9 

62.84 

15    1.1 

55    0.3 

II.  N. 

5 

20  58.03 

1.769 

23  57  27.36 

116.30 

-  4  40  37.5 

650.8 

61.69 

14  53.6 

54  32.5 

II.  N. 

6 

21  40  03 

1.736 

0  43  30.83 

114.30 

-  0  17  47.8 

659.5 

61.09 

14  48.2 

54  13.0 

11.  N. 

7 

22  21.62 

1.735 

1  29    9.84 

114.94 

+  4    3  53.0 

+645.1 

61.02 

14  44.9 

54    0.8 

II.  N. 

8 

23    3.53 

1.769 

2  15    7.97 

115.88 

8  15  13.7 

607.7 

61.42 

14  43.4 

53  55.4 

II.  N. 

9 

23  46.39 

1.813 

3    2   3.13 

118.94 

12   6  53.3 

546.5 

62.24 

14  43.6 

53  56.1 

11 

0  30.69 

I.88L 

3  50  25.05 

193.03 

15  29    9.2 

460.6 

63.34 

14  45.4 

54    2.6 

12 

1   16.74 

1.957 

4  40  31.9:) 

197.58 

18  12    5.2 

350.1 

64.58 

14  48.7 

54  14.8 

I.      N.S. 

13 

2    4.59 

9.099 

5  32  27.26 

131.94 

+20    6    3.7 

+916.5 

65.76 

14  53.5 

54  32.6 

I.      N. 

14 

2  54.01 

9.086 

6  25  57.64 

135.39 

21    2  40.1 

+  64.9 

66.70 

15    O.i 

54  56.7 

I.      N. 

15 

3  44.56 

9.199 

7  20  35.59 

137.59 

20  55  47.3 

-  99.8 

67.32 

15    H.4 

55  27.3 

I.      N. 

16 

4  35.67 

9.133 

81546.93 

138.91 

19  42  33.0 

-966.3 

67.55 

15  18.7 

56    4.9 

1.      N. 

17 

5  26.83 

9.198 

911     1.50 

137.88 

+  17  23  47.7 

-486.0 

67.50 

15  30.6 

56  48.8 

I.     N. 

-■     ^r,-7-- -:-.:. :r 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Tranidt. 

Diff.for 
IHour 

of 
Long. 

Ascension 

of 

Centre. 

Diff.fOT 

IHour 

of 
Long. 

G«oceiitric 

Declination 

of 

Centre. 

Difffor 
1  Hour 

of 
Long. 

Sid.  Time 
ofSemid. 
P.i88ing 
Meridian. 

Gewentric 

Semi- 
diameter. 

/     // 

Equatorial 
Horizontal 
Pamllax. 

Briglit 
LimU. 

h     m 

m 

h    m     n 

s 

o       /       n 

// 

8 

/     1/ 

May  17 

5  36.83 

9.198 

9  11     1 .50 

137.88 

+  17  33  47.7 

-496.0 

67.50 

15  30.6 

56  48.8 

I.      N. 

18 

6  17.78 

9.118 

10   6   3.08 

137.98 

14    4    3.5 

-589.6 

67.36 

15  44.1 

57  38.3 

I.      N. 

19 

7    8.5(i 

9.117 

II    0  54.91 

137.99 

951  15.1 

-689.4 

67.33 

15  58.5 

58  31.3 

I.      N. 

90 

7  59..% 

9.138 

M  55  59.67 

138.45 

+  4  56  48.6 

-776.4 

67.60 

16  13.9 

59  33.9 

I.      N. 

31 

8  51.40 

9.188 

13  51  5.5.09 

141.47 

-  0  24  10.2 

-890.4 

68.31 

16  35.9 

60  11.8 

I.      N. 

32 

9  44.83 

9.970 

13  49  3<).00 

146.38 

-  5  52  17.3 

-810.4 

69.47 

16  36.1 

60  49.4 

83 

10  40.50 

9.373 

14  49  13.44 

159.64 

-11    3  54.9 

-736.7 

70.95 

16  43.0 

61  11.1 

I.      N. 

34 

11  38.74 

9.478 

15  51  33.79 

158.99 

-1532  40.1 

-596.4 

72.44 

16  43.6 

61  13.1 

I.      N. 

35 

13  39.17 

9.549 

16  56    5.06 

163  95 

-18  53  15.9 

-398.5 

73.47 

16  37.5 

60  54.5 

II.  N. 

36 

13  40.60 

9.556 

18    1  37.56 

163.68 

-20  47    9.4 

-167.8 

73.60 

16  37.3 

60  17.0 

II.  N. 

37 

14  41.36 

9.485 

19    6  33.63 

159.41 

-21    7.30.6 

+  63.5 

72.65 

16  13.5 

59  36.3 

11.  N. 

38 

15  39.41 

9.353 

30   8  38.87 

151.40 

-20    0  14.5 

966.4 

70.80 

15  57.6 

58  37.9 

U.N. 

39 

16  33.96 

9.199 

31    7  17.10 

141.68 

-17  40  18.6 

495.6 

68.46 

1541.4 

57  38.3 

II.  N. 

30 

17  34.63 

9.034 

33   2   3.11 

139.93 

-14  36    1.9 

538.7 

66.09 

15  36.1 

56  33.3 

11.  N. 

31 

18  11.80 

1.903 

32  53  17.13 

194.34 

-10  34  46.3 

611.6 

64.04 

15  13.7 

55  43.1 

II.  N. 

Jane   1 

18  56.35 

1.808 

33  41  47.89 

118.60 

-  6  31    4.0 

+659.0 

62.4!) 

15    1.8 

55    3.1 

11.  N. 

3 

19  38.b7 

1.751 

0  38  38.64 

115.19 

-  1  56  38.1 

666.1 

61.52 

14  53.6 

54  33.9 

II.  N. 

3 

30  30.58 

1.731 

1  14  14.44 

113.98 

+  8  28  48.0 

657.3 

61.14 

14  48.3 

54  13.8 

II.  N. 

4 

31     3.33 

1.746 

1  59  57.34 

114.89 

6  46  29.0 

697.3 

61. .33 

14  45.3 

54    3.0 

11.  N. 

5 

31  44.61 

1.790 

3  46  23.48 

117..')7 

1047  44.5 

575.1 

62.00 

14  44.6 

53  59.8 

11.  N. 

6 

33  38.35 

1.858 

3  34  11.74 

191.64 

fl4  23  23.0 

+498.7 

63.04 

14  46.0 

54    5.0 

11.  N. 

7 

33  13.90 

1.939 

4  23  48.81 

196.53 

17  33  25.6 

397.1 

64.30 

14  49.3 

54  16.7 

9 

0     1.44 

9.091 

5I5  35..37 

131.45 

19  37  39.1 

970.0 

65.57 

14  53.8 

54  33.6 

10 

0  50.81 

9.089 

6    8  51.93 

135.54 

20  .56  23.4 

+190.6 

66.63 

14  59.6 

.54  55.0 

I.      N. 

11 

1  41.51 

9.131 

7    3  39.08 

138.07 

21  12    4.8 

-  43.9 

67.31 

15    6.6 

55  30.6 

I.      N. 

13 

3  33.85 

9.149 

7  59    4..39 

138.79 

+20  30  44.3    -919.8 

67.53 

15  14.6 

55  49.9 

I.      N. 

13 

3  34.11 

9.196 

8  54  35.16 

137.79 

18  22  47.6    -375.1 

67..34 

15  33.5 

56  33.7 

1.      N. 

14 

4  14.81 

9.098 

9  49  13.03 

136.07 

15  33    3.3 

-590.3 

66.97 

15  33.4 

56  59.1 

I.      N. 

15 

5    4.83* 

9.073 

10  43  17.68 

134.59 

1 1  39  49.3 

-641.1 

66.63 

15  44.1 

57  38.4 

I.      N. 

16 

5  54.43 

9.065 

11  36  58.34 

134.11 

6  54  10.0 

-731.5 

66.54 

15  55.3 

58  19.6 

I.      N. 

17 

6  44.30 

9.088 

13  30  49.48 

135.49 

+  149  30.7 

-786.1 

66.89 

16    6.5 

59    0.7 

I.      N. 

18 

7  34.96 

9.150 

13  25  39.99 

139.06 

-  3  38  53.0    -797.3 

67.77 

16  17.0 

59  38.9 

I.      N. 

19 

8  37.57 

9.943 

14  22  22.00 

144.75 

-  8  41  44.3    -757.8 

69.14 

16  35.5 

60  10.3 

1.      N. 

30 

9  38.75 

9.359 

15  31  38.58 

1.51.78 

-13  37  13.9    -659.7 

70.80 

1631.1 

60  31.0 

I.      N. 

31 

10  30.77 

9.473 

16  33  45.63 

158.60 

-1731  16.1 

-501.9 

72.39 

16  33.8 

60  37.0 

1.      N. 

33 

11  31.12 

9.546 

17  28  12.87 

163.07 

-30     1  31.7     -999.8 

73.41 

16  39.8 

60  86.3 

I.      N. 

33 

13  33.43 

9.547 

18  33  37.-39 

163.14 

-81  11  56.8    -59.1 

7.3.43 

16  33.5 

59  59.3 

11.  N. 

34 

13  33.75 

9.467 

19  38    3.98 

158.99 

-30  49  30.0    +167.8 

72.31 

16  11.3 

59  17.7 

11.  N. 

35 

14  20.37 

9.397 

20  39  47.26 

149.86 

-19    2  18.5;     359.6 

70.33 

15  57.4 

58  37.0 

11.  N. 

36 

15  14.37 

9.164 

21  37  46.62 

140.04 

-16    8    1.9       503.9 

67.95 

15  43.5 

57  33.5 

UN. 

37 

16    4.31 

9.010 

22  31  53.41 

130.77 

-12  26    9.8    +598.5 

65.66 

15  37.9 

56  38.9 

II.  N. 

38 

16  50.97 

1.885 

23  22  37.41 

123.26 

-8  14  38.6      653.0 

63.72 

1514.7 

55  50.3 

11.  N. 

39 

17  35.01) 

1.799 

0  10  4H..% 

118.07 

-  3  18    6.7       675.0 

62.35 

15    3.6 

.55    9.7 

II.  N. 

30 

18  17.63 

1.759 

0  57  23.87 

115.98 

+  0  41.56.0      671.4 

61.59 

14  55.3 

54  38.7 

11.  N. 

31 

18  59.50 

1.744 

1  43  20.29 

114.80 

+  5   6   6.6 :  +646.0 

61.44 

14  49.7 

54  18.4 

11.  N. 
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AT  TRANSIT  OF  MOON^S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

TranBit. 

Diftfor 
IHour 

of 
Long. 

Ki^bt 

Ascension 

of 

Centres 

Diff.for 
iHonr 

of 
long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for' 
lllom- 

of 
Long. 

Sid.Timf 
ofSomid. 
Paesing 
Meridian. 

(ieoceutric 

Serai- 
diamet4>r. 

Equatorial 
Horizontal 
Pni-allax. 

1 

h    m 

m 

h   m     s 

s 

O       /        // 

„ 

8 

/     // 

/      « 

i 

July    1 

18  59.50 

1.744 

1  43  20.29 

114.80 

+  5   6   6.6 

+646.0 

61.44 

14  49.7 

54  18.4 

II.  N. 

8 

19  41.62 

1.772 

22931.18 

116.43 

916    1.1 

600.0 

61.86 

14  47.1 

54    8.8 

II.  N. 

3 

20  24.78 

1.829 

3  16  43.77 

119.87 

13   3  14.1 

539.2 

62.74 

14  47.1 

54    9.1 

II.  N. 

4 

21     9.58 

1.908 

4    5  35.89 

194.64 

1618  39.2 

440.7 

63.94 

14  49.7 

54  18.5 

11.  N. 

5 

21  56.43 

1.997 

4  56  31. .32     1.X.0L 

1 

18  52  19.6 

323.3 

65.29 

14  54.4 

54  .35.7 

11.  N. 

6 

22  45.40 

3.061 

5  49  33.92 

135.06 

+20  34   0.0 

+181.9 

66.54 

15    0.7 

54  58.7 

II.  N.     , 

7 

23  36.15 

9.143 

6  44  24.06 

138.83 

21  14  26.8 

+  18.4 

07.46 

15    8.2 

55  26.3 

9 

0  28.02 

9.179 

7  40  21.28 

140.58 

20  47  20.5 

-154.9 

67.89 

15  16.4 

55  56.4 

10 

1  20.16 

9.166 

8.36  34.38 

140.90 

1910  58.0 

-39fr.9 

67.84 

15  25.2 

56  27.8 

I.      N.     , 

11 

2  11.80 

9.134 

9  32  18.33 

138.99 

16  28  56.5 

-480  9 

67.39 

15  33.5 

56  59.2 

I.      N.     1 

12 

3    2.55 

9.094 

10  27   7.78 

135.85 

+124941.3 

-610.3 

66.83 

15  41.9 

57  30.1 

I.      N     ' 

1           ^^ 

3  52.39 

9.069 

1121    3.21 

133.95 

825   7.1 

-706.6 

66.41 

15  50.0 

57  59.9 

I.      N, 

!           M 

4  41.74 

9.055 

12  14  29.07 

133.51 

+  3  2919.3 

-766.1 

66.33 

15  57.7 

58  28.2 

I.      N. 

1           '^ 

5  31.31 

9.061 

13   8   7.44 

135.05 

-  1  42   7.7 

-784.3 

66.76 

16    4.8 

58  54.3 

1.      N. 

!           16 

6  21.92 

9.143 

14    2  49.41 

138.81 

-  65213.2 

-758.9 

67.72 

16  II.O 

59  17.2 

1.     N.    : 

17 

7  14.43 

9.938 

14  59  25.30 

144.49 

-114213.8 

-883.3 

69.11 

16  15.9 

59  34.9 

I.      N. 

'8 

8    9.44 

9.347 

15  58  30.99 

151.07 

-15  5148.8 

-556.1 

70.67 

16  '8.8 

59  45.7 

I.      N. 

!            ID 

9    7.01 

9.445 

17   0  11.21 

156.99 

-19   0  20.6 

-379.1 

72.05 

16  19.2 

59  47.1 

I.      N. 

1          20 

10    6.46 

9.496 

18   3  45.02 

160.90 

-20  50  10.4 

-166.8 

72.76 

16  16.5 

59  37.4 

J.      N. 

!          21 

11     6.39 

9  48. 

19   7  46.74 

159.19 

-21  11    9.2 

+  60.9 

72.47 

16  10.7 

59  16.0 

I.          S. 

i    2*2 

12    5.02 

9.393 

20  10  30.93 

153.86 

-20   4    1.2 

+970.4 

71.19 

16    1.9 

58  43.8 

I.          S. 

1          23 

13    0.91 

9.959 

21  10  29.99 

145.74 

-17  39  59.1 

449.9 

69.22 

15  50.8 

.58    3.0 

UN. 

24 

13  53.32 

9.109 

'^2   6  59.64  j   136.76 

-14  16  43.4 

565.9 

67.01 

15  38.5 

57  17.8 

II.  N. 

25 

14  42.25 

1.973 

23    0    0.56 

198.55 

-10  13  27.9 

643  0 

64.96 

15  25.9 

56  31.6 

II.  N. 

26 

15  28.26 

1.867 

23.50    4.77 

199.13 

-  5  47  34.5 

680.5 

63.33 

15  14.1 

55  48.0 

11.  N. 

27 

16  12.13 

1.796 

0  38   0.83 

117.91 

-  1  13  18.2 

+686.4 

62.24 

15    3.9 

55  10.5 

11.  N. 

28 

16  54.76 

1.763 

1  24  42.39 

115.93 

+  3  17  58.0 

666.5 

61.75 

14  56.0 

.54  41.5 

II.  N. 

2f) 

17  37.06 

1.767 

2  1 1    3.75 

116.18 

7  36  56.7 

695.0 

61.84 

14  50.8 

54.22.4 

11.  N. 

30 

18  19.86 

1.804 

2  57  55.26 

118.49 

1 1  35  14.5 

569.9 

62.45 

14  48.5 

54  14.1 

11.  N. 

31 

19    3.89 

1.869 

346    1.18 

192.31 

15   4  29.4 

479.5 

63.48 

14  49.2 

54  16.7 

11.  N. 

1 

Aug.    1 

19  49.73 

1.953 

4  35  55.66 

127.36 

+  17  55  43.6 

+379  6 

64.77 

14  52.8 

54  29.7 

U.  N. 

2 

20  37.69 

2  043 

5  27  57.56 

132.78 

I9.'>9I7.5 

941.1 

66.11 

14  58.8 

54  52.1 

II.  N. 

3 

21  27.73 

2.124 

6  22    4.76 1    137.64 

21    5  30.7 

+  86.3 

67.28 

15    7.0 

55  21.9 

II.  N.     ; 

4 

22  19.43 

2.179 

7  17  51.74!    140.96 

21    6    9.7 

-  85.3 

68.06 

15  16.5 

55  57.0 

U.      S.' 

5 

23  12  05 

2.199 

8  14  34.09;    142.90 

19  56  28.3 

-963.0 

68.32 

15  26.8 

56  34.9 

11.      S.I 

7 

0    4.75 

2.187 

9  1121.48 

141.45 

+  17  36  51.6 

-432.6 

68.12 

15  37.1 

57  12.7 

8 

0  56.87 

2.154 

10    7  33.61 

139.44 

14  13  31.9 

-579.4 

67.63 

15  46.6 

57  47.6 

9 

1  48.10 

2.117 

II    2  52.28 

137.18 

9  57  52.7 

-692.5 

67.11 

15  54.9 

58  17.9 

I.      N. 

10 

2  .38.56 

2  09-i 

11.57  24.53 

135.71 

+  54  5f).3 

-764.8 

66.78 

16    1.5 

58  42.3 

I.      N. 

" 

3  28.7  1 

2.093 

12  51  38.77 

135.77 

-  0    8    2.9 

-799.5 

66.85 

16    6.4 

59    0.1 

I.      N. 

^*^ 

4  19.26 

2.126 

13  461 6.80  1    137.72 

-  5  22  45.0 

-773.9 

67.40 

16    9.5 

59  11.7 

1.      N.     1 

1           »3 

5  10.97 

2.189 

14  42    4.26 1    141.51 

-10  20  14.6 

-706.3 

68.39 

1611. 1 

59  17.3 

1.      N. 

14 

6    4.47 

2.272 

15  39  39.39,    146.55 

-14  4124.1 

-591.7 

69.65 

16  11.1 

59  17.6 

1.      N.     1 

15 

7    0.04 

2.357 

16  39  19.61  1    l.'>1.68 

-18    7  38.0 

-439.5 

70.89 

16    9.8 

59  12.5 

I.      N.     ' 

1          16J 

7  57.43 

9.418 

17  40  48.771    156.33 

-20-^2  38.4 

-937.9 

71.70 

16   6.6 

59    1.8 

I.     N.    ' 
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AT  TRANSIT  OF  MOON\S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Tim<' 

of 

Tx^nftit. 

h     ra 

Diff.foi 

1  Honr 

of 

m' 

Right 

Ascension 

of 

Ci-ntie. 

Ii    in     H 

DiflF.for 
iHour 

of 
Lonu. 

G<»ocentric 

DoclinAtion 

of 

<%Mitn'. 

Difffor 

iHour 

of 

Sid.  Time 
ofSemid. 
rassin<; 
Meridian. 

Geocentrir 

Semi- 
diameter. 

«       n 

Equatorial 
Horizontal 
Parallax. 

I 

Bri^rlii 
Limlw. 

„ 

A 

Aii^^lO 

7  57.43 

S.4lb 

17  40  48.77 

156.33 

■"20  22  38.4!  -S37.9 

71.70 

16    6.6 

59'   1.8 

1.         N. 

17 

8  55.72 

9.439 

18  43  i-^13 

l.'id.fe 

-21  15  16.6    -24.0 

71.82 

16    2.4 

58  45.4 

I.               S 

i      18 

9  53.55 

3..380 

19  45    7.9!» 

]S3M 

-20  42  24.9    +185.8 

71.05 

15  56.3 

58  23  (J 

I.         s. 

1      '» 

10  49.56 

9.280 

20  45  14.22 

147.06 

-18  49  59.6       370.5 

69.54 

15  48.6 

57  54.7 

L          J^ 

1          20 

1 1  42.80 

a.iivi 

21  42  34.41 

139.49 

-1551  1!KI  ,     515.7 

67.64 

15  39.6 

572l.fi 

i!       s. 

21 

12  32.97 

2028 

22  36  49.22 

131.85 

-12    3  32.2    4615.9 

65.70 

15  29.7 

56  45.4 

II.  N.     ■ 

22 

13  20.28 

1.919 

23  28  12  04 

125.30 

-74414.7       673.9 

64.01 

15  19.5 

56    8.0 

11.  iN. 

23 

14     5.30 

1.838 

0  17  17.26 

120.46 

-  3    9  19.6       695.1 

62.78 

15    9.8 

55  32.4 

II.  N. 

1          24 

14  48.78 

1.791 

1    4  49.72 

117.66 

-f    1  27  48.5  ,     685.9 

62.07 

15    1.3 

55     1.0 

II.  N. 

25 

15  31.52 

1.776 

1  51  37.50 

116.73 

5  56    3.1       651.3 

61.90 

14  54.5 

54  36.1 

11.  N. 

26 

16  I4.2<) 

1.793 

2  38  27.77 

117.76 

+  10    5  56.5 

+594.5 

62.24 

14  50.1 

54  19.8 

II.  N. 

:          27 

16  57.83 

1.839 

3  26    3.86 

190.50 

13  48  52.9 

516.7 

63.02 

14  48.3 

54  13.4 

II.  N. 

28 

17  42.75 

1.907 

4  15    2.47 

124.57 

16  5(i25.6       417.4 

64.14 

14  49.6 

54  IB.O 

11.  N. 

29 

18  29.46 

1.988 

5    5  49.65 

129.43 

19  1!)  51.0       295.9 

65.40 

14  53.6 

54  32.9 

II.  N. 

'AO 

19  18.16 

2.070 

5  5H36.I3 

134.38 

20  50  13.21  +152.4 

1 

66.62 

15    0.7 

54  59.0 

II,  N. 

'           3J 

20    rt.72 

2  139 

6  53  13.18 

13H.54 

+21  19    7.3,  -  10.6 

67.65 

15  10.3 

55  34.3 

11.      S. 

Sept.   1 

21     0.64 

2.183 

7  49  14.53 

141  95 

20  H)    2.2  '  -186  1 

68.27 

15  21.9 

56  16.9 

11.      S. 

2 

21  53.29 

2.199 

8  45  59.30 

142.19 

18  50    J. 9    -362.8 

68.43 

15  34.7 

57    3.6 

II.      S. 

3 

22  46.02 

2.191 

9  42  47.88 

141.65 

15  51  27.3    -597.0 

68.25 

15  47.5 

57  50.8 

n.     S 

1            4 

23  38.35 

2.i:o 

10  39  12.99 

140  37 

M  52    4.9}  -«64.4 

67.90 

15  59.4 

58  34.3 

1 

() 

0  30.18 

2.151 

1 1  35    7.78 

139.29 

f  7    5  13.2    -762  7 

67.63 

16    9.2 

59  10.3 

1            7 

1  21.74 

S.149 

12  30  43.37 

139.14 

+   1  48  22.3 

-812.9 

(;7.62 

16  16.1 

59  35.9 

1.      N. 

!           H 

2  13.52 

2.171 

13  26  38.56 

140.46 

-  3  38    9.9 

-810.0 

68.00 

16  19.8 

59  49.4 

1.      N. 

<             !> 

3    6.14 

2.218 

14  23  20.69 

143.29 

-  8  52  46.6 

-752.9 

68.77 

16  20.2 

59  51.0 

I.      N. 

10 

4     0.12 

2.2t«3 

15  21  24  89 

147.19 

-13  33  56.2    -644.0 

69.80 

16  17.8 

59  42.1 

1.      N. 

II 

4  55.75 

2.349 

16  21    6.58 

151  20 

-17  21  43.3 

-487.9 

70.82 

16  1 3.1 

59  24.9 

I.      N. 

12 

5  52.73 

2.395 

17  22  13.31 

154  03 

-19  59  37.6 

-996.9 

71.5.3 

16    6.9 

59    2.0 

1.      N. 

13 

6  50.42 

2.40Q 

18  24    0.43 

154  38 

-21  16  43  l{  -87.0 

71.60 

1 5  59.6 

58  35.4 

I.         s., 

14 

7  47.64 

2.357 

19  25  19.95 

151.71 

-21    9  28.8 

+121.4 

70.91 

1551.8 

58    6.7 

l'.           S.I 

ir> 

8  43.22 

2.269 

20  25    1.4! 

146.38 

-19  42  21.3 

309.5 

69.54 

15  43.7 

57  36.7 

1.         s,i 

16 

9  36.36 

2.156 

2122  13.89 

139.55 

-17    6  19.6 

+464.4 

67.77 

15  35.3 

57    6.0 

I.        s.. 

17 

10  26.6(; 

2  038 

22  16  36.83 

132.44 

-13  36  15.3 

579.4 

65.91 

15  26.9 

56  35.0 

I.         s. 

1            •« 

II   14.28 

1.934 

23    8  18.39 

196.91 

-  9  28  13. 1 

654.4 

64.26 

15  18.5 

56    4.3 

1.         s. 

19 

11  59.69 

1.854 

23  57  46.64 

121.41 

-  4  57  40.5 

692.5 

62.97 

15  10.4 

55  34.5 

1.         s. 

20 

12  43..52 

1.803 

0  45  40.29 

118.35 

-  0  18  34.3 

697.9 

62.17 

15    2.8 

55    6.G 

11.  N. 

!          21 

13  26.48 

1.782 

1  32  41.95 

117.07 

+   4  16  50.4 

+  674.7 

61.86 

14  56.2 

54  42.4 

11.  N. 

;         22 

14     9.29 

1.790 

2  19  33.81 

117.50 

8  37  49.0 

696.3 

62.04 

14  51.0 

54  23.3 

11.  N. 

i          23 

14  52.5H 

1.822 

3    6  54.85 

119.47 

12  34  42.3 

554.5 

62.64 

14  47.6 

54  10.9 

11.  N. 

24 

15  36.91 

1 .875 

3  55  18.41 

122.66 

15  58  32.2!     461.0 

63.57 

14  46.5 

54    6.9 

11.  N. 

2r> 

MJ  2.^69 

1.942 

4  45    9.30 

126.6V 

18  40  42.3 

346.1 

64.69 

14  48.0 

54  12.4 

11.  N. 

20 

17  10.13 

2.012 

5  36  40.52 

130.93 

+20  32  53.6 

+211.4 

65.84 

14  52.4 

54  28.5 

II.  N 

27 

17  59.23 

2.077 

6  29  50.75 

134.81 

21  27  22.5 

+  .'»8.4 

66.H6 

14  59.7 

.54  55.3 

11.     s. 

28 

18  49.70 

2.196 

7  24  23.92 

137.76 

21  1744.1 

-108.3 

67.60 

15    9.9 

55  32.7 

11.      S. 

•          29 

19  41.11 

2.1.'>4 

8  19.53.15 

139.47 

19  59  54.9 

-281.2 

67.98 

15  22.5 

56  19.1 

11.      S. 

1          30 

20  32.95 

9.1641    9  15  49.08 

140.04 

+  17  33  20.1 

-450.3 

68.06 

15  37.0 

'   57  12.2 

11.      S.I 

-  —    - 

-  -  — 
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AT  TRANSIT  OK  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Difllfor 
iHour 

of 
Long. 

Rlpht 

Ascension 

of 

Centre. 

Diftfor 
IHonr 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
IHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridiah. 

Geocentric 

Serai- 
diameter. 

Equatorial 
Horizontal 
ParaUax. 

Bright 
Limbs. 

h    m 

in 

h   m     s      1        8 

O        /        // 

II 

8 

/     1* 

/     // 

Oct.     1 

21  24.87 

9.163 

10  11  49.45 

139.94 

+  14    148.5 

-603.9 

67.98 

15  52.2 

58    8.1 

II. 

S. 

'2 

22  16.75 

9.1G9 

II    7  46.94 

139.91 

fl|:j4   5.7 

-728.8 

67.91 

16    6.9 

59    2.2 

II. 

S. 

3 

23    8.74 

9.174 

12    3  51.70 

140.66 

+  4  24    4.2 

-813.9 

68.06 

16  19.6 

59  48.7 

5 

0     1.27 

9.908 

13    0  28.79;    149.66 

-   1    9  33.2  i  -845.9 

68.55 

16  28.9 

60  22.9 

6 

0  54.89 

9.964 

13  58  11.00 

146.05 

-  6  44    4.0 

-816.8 

69.42 

16  33.8 

60  40.8 

I.      N 

7 

1  50.08 

9.337 

14  57  28.04 

150.46 

-1154  30.1 

-794.9 

70.56 

16  34.1 

60  41.0 

I.      N 

8 

2  47.06 

9.400 

15  58  32.76 

154.89 

-16  16   9.8 

-574.3 

71.66 

16  29.4 

60  24.7 

I.      N 

9 

3  45.54 

9.457 

17    1    7.98 

157.74 

-19  27  56.7 

-378.6 

72.43 

16  21.3 

59  55.1 

I.      N 

10 

4  44.66 

9.458 

18  4  21.:^ 

157.81 

-21  15  43.2 

-158.3 

72.50 

16  11.0 

59  17.0 

I.      N 

11 

5  43.13 

9.404 

19   6  55.94 

154.50 

-2134  41.0 

+  69.0 

71.73 

15.59.4 

58  34.4 

"s. 

12 

6  39.68 

9.309 

20   7  34.37 

148.39 

-20  2925.3 

4450.7 

70.22 

15  47.6 

.57  51.2 

s. 

13 

7  33.41 

9.174 

21    5  23.53 

140.64 

-18  1 1  32.7 

493.3 

68.27 

15:36.3 

57    9.8 

I. 

s. 

14 

8  24.02 

9.046 

22   0   6.14 

139.91 

-14  5612.3 

647.0 

66.25 

15  26.0 

56  31.9 

I. 

s. 

15 

9  11.72 

1.934 

225151.81 

196.91 

-10  59123 

631.9 

64.44 

15  16.7 

55  57.7 

s. 

I§ 

9  57.06 

1.850 

23  41  16.07 

191.19 

-  6  3523.5 

689.9 

63.02 

15    8.6 

55  27.7 

s. 

17 

10  40.73 

1.795 

029   0.11 

117.87 

-  1  58   6.6 

•W99.9 

62.10 

15    1.4 

55    1.6 

1, 

s. 

18 

11  23.48 

1.779 

1  15  48.47 

116.46 

+  2  4036.8 

689.3 

61.70 

14  55.5 

54  39.6 

s. 

19 

12    6.02 

1.777 

2   224.14 

116.77 

7   9  46.9 

669.4 

61.78 

14  50.6 

54  21.6 

II. 

s. 

20 

12  48.98 

1.807 

2  49  25.52 

118.57 

1 1  19   5.4 

600.1 

62.29 

14  47.0 

54    8.6 

11. 

s. 

21 

13  32.90 

1.856 

3  37  24.32 

191.49 

14  5844.1 

603.9 

63.13 

14  44.9 

54    0.9 

II.  N 

22 

14  18.14 

1.915 

4  26  42.79 

195.19 

+  175921.1 

+395.3 

64.16 

14  44.7 

54    0.1 

II.  N 

23 

15    4.87 

1.978 

51731.16 

198.88 

20  12  12.3 

965.7 

65.23 

14  46.5 

54    6.8 

II. 

s. 

24 

15  5:^.04 

9.034 

6   9  45.79 

139.91 

2129  35.2 

+118.7 

66.16 

14  50.8 

54  22.4 

II. 

s. 

25 

16  42.37 

9.073 

7   3   9.99 

134.61 

214526.3 

-41.0 

66.84 

14  57.7 

.54  47.7 

II. 

s. 

26 

17  32.43 

9.095 

7  57  18.64 

135.91 

20  5559.7 

-906.6 

67.20 

15    7.3 

55  23.1 

11. 

s. 

1 

27 

18  22.81 

9.101 

8  5146.03 

136.95 

+  \^  019.4 

-370.9 

67.29 

15  19.5 

56    8.0 

11. 

s. 

28 

19  13.21 

9.099 

9  46  14.67 

136.06 

16  0  38.7 

-695.9 

67.23 

15  34.1 

57    1.4 

II. 

s. 

29 

20    3.58 

9.101 

104041.99 

136.95 

12  233.3 

-661.9 

67.21 

15  50.0 

58    0.2 

II. 

s. 

30 

20  54.18 

9.119 

113522.55 

137.34 

71621.2 

-769.0 

67.43 

16    6.5 

59    0.4 

II. 

s. 

31 

21  45.49 

9.163 

12  30  46.70 

139.96 

+  152  37.1 

-837.0 

68.03 

16  21.8 

59  56.6 

II. 

s. 

Nov.    1 

22  38.21 

9.936 

13  27  34.92 

144.35 

-  3  47   9.8 

-603.1 

69.08 

16  34.1 

60  42.0 

11. 

S- 

2 

23  33.01 

9.335 

14  26  28.47 

150.31 

-  92029.1 

-803.0 

70.52 

16  41.9 

61  10.5 

4 

0  30.35 

9.444 

15  27  54.58 

156.86 

-14  20   8.3 

-683.4 

72.12 

16  44.4 

61  19.7 

5 

1  30.15 

9.533 

16  3148.97 

169.99 

-181836.3 

-499.1 

73.45 

16  40.9 

61    6.8 

I.      N 

6 

2  31.53 

9.569 

17  37  18.56 

164.49 

-20  53  24.7 

-969.6 

74.03 

16  32.2 

60  34.9 

I.      N 

7 

3  32.91 

9.531 

18  42  47.91 

169.15 

-2152  37.6 

-96.8 

73.55 

16  19.7 

59  49.1 

I. 

s. 

8 

4  32.47 

9.499 

19  4627.85 

155.57 

-21  17  23.7 

+197.9 

72.04 

16    5.2 

58  55.7 

I. 

s. 

9 

5  28.82 

9.971 

20  46  55.13 

146.46 

-19  19  44.6 

383.0 

69.85 

15  50.1 

58    0.2 

I. 

s. 

10 

6  21.40 

9.1  la 

2143  34.62 

136.90 

-16  17  18.9 

581.6 

67.45 

15  35.7 

57    7.3 

I. 

s. 

11 

7  10.34 

1.972 

22  36  35.67 

198.46 

-12  2827.4 

615.0 

65.25 

15  22.8 

56  19.9 

I. 

s. 

12 

7  56.28 

1.863 

23  26  36.27 

191.96 

-  8   9  32.6 

+672.8 

63.48 

15  11.6 

55  39.1 

I. 

s. 

13 

8  40.07 

1.799 

0  1427.19 

117.66 

-  3  34  19.9 

688.4 

62.26 

15    2.6 

55    5.8 

I. 

s. 

14 

9  22.59 

1.757 

1    1    1.96 

115.57 

+   1    529.9,     696.4 

61.62 

14  55.5 

54  39.6 

I. 

s. 

15 

10    4.69 

1.756 

147  11.30 

115.50 

5  39  33.3  j     669.6 

61.55 

14  50.1 

54  20.1 

1. 

s. 

16 

10  47.11 

1.783 

2  33  40.38 

117.18 

+  9  57  58.2  1  +618.4 

61.96 

14  46.5 

54    6.7 

L 

s. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 
IHoar 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Difffor 
IHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

DiiEfor 
IHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Geocentric 

Semi* 
diameter. 

Bqnatorisl 
Horirontal 
Parallax. 

1 

Bright       ' 
Limba.      1 

Nov.  16 

h    m 
10  47.11 

m 
1.783 

h    m     H 
2  33  40.38 

8 
117.18 

+  9  57  58.2 

+618.4 

61.96 

mWs 

54    6.7 

L 

s. 

17 

11  30.48 

1.634 

3  21    6.25 

190.17 

13  50  56.8 

549.4 

62.75 

14  44.4 

53  58.9 

I. 

s. 

18 

12  15.23 

1.897 

4    9  55.20 

193.97 

17    8  38.0 

449.1 

63.78 

14  4.3.7 

53  56.5 

11. 

s. 

19 

13    1.56 

1.963 

5   0  19.24 

197.98 

19  41  25.2 

318.4 

64.86 

14  44.6 

53  59.6 

II. 

s. 

20 

13  49.40 

9.090 

5  52  13.68 

131.41 

2120  36.9 

174.8 

65.80 

14  47.0 

54    8.6 

11. 

s. 

21 

14  38.38 

9.057 

6  45  17.42 

133.67 

+21  59  24.4 

+  17.3 

66.46 

14  51.3 

54  24.4 

II. 

s. 

22 

15  27.98 

9.071 

7  38  58.24 

134.49 

2133  45.7 

-146.6 

66.74 

14  57.6 

54  47.4 

II. 

s. 

23 

16  17.64 

9.064 

8  32  42.56 

134.03 

20   2  58.3 

-306.8 

66.69 

15    6.0 

55  18.5 

II. 

s. 

24 

17    6.96 

9.045 

9  26   6.26 

138.89 

17  29  34.5 

-467.8 

66.44 

15  16.7 

55  57.8 

II. 

s. 

25 

17  55.82 

9.099 

10  19   2.61 

131.90 

13  58  56.5 

-599.9 

66.20 

15  29.6 

56  45.0 

11. 

s. 

26 

18  44.46 

9.098 

II  1145.16 

131.88 

+  9 ;«  49.3 

-704.3 

66.19 

15  44.3 

57  38.9 

II. 

s. 

27 

19  33.40 

9.056 

12   4  46.34 

133.55 

+  4  39  25.9 

-787.3 

66.59. 

15  59.9 

58  ,36.4 

II. 

s. 

28 

20  23.44 

9.190 

12  58  53.19 

137.40 

-  0  45  53.3 

-839.1 

67.52 

16  15.5 

59  33.6 

II. 

s. 

29 

21   15.47 

9.993 

13  55   0.56 

143.58 

-  6  19  35.0 

-«96.9 

69.01 

16  29.4 

60  24.8 

11. 

s. 

30 

22  10.37 

9.357 

14  54    0.12 

151.61 

-11  39   2.7 

-759.0 

70.93 

16  40.0 

61    3.5 

II. 

s. 

Dec.    1 

23    8.64 

9.496 

15  56  22.33 

160.14 

-16  17    7.3 

-619.6 

72.95 

16  45.6 

61  24.2 

i 

3 

0  10.03 

9.606 

17    1  52.36 

166.81 

-19  45  35.7 

-413.9 

74.51 

16  45.3 

61  23.0 

4 

1   13.25 

9.643 

18   9  12.68 

168.95 

-2141  42.8 

-163.4 

75.04 

16  39.0 

60  59.8 

s. 

5 

2  16.17 

9.589 

19  16  14.47 

165.95 

^2155  26.9 

+  91.6 

74.23 

16  27.6 

60  17.9 

s. 

6 

3  16.57 

9.441 

20  20  45.10 

156.69 

-20  32  29.1 

315.9 

72.27 

16  12.8 

59  23.6 

s. 

7 

4  13.02 

9.961 

21  21  17.30 

145.86 

-17  50  13.5 

+486.4 

69.67 

15  56.4 

58  23.4 

1 

s. 

8 

5    5.11 

9.084 

22  17  28.07 

135.94 

-14  10  37.9 

609.8 

67.06 

15  40.0 

57  23.4 

s. 

9 

5  53.30 

1.938 

23   9  43.97 

196.46 

-  9.54  19.3 

671.4 

64.80 

15  25.0 

56  28.1 

S-; 

10 

6  38.46 

1.833 

23  58  57.82 

190.14 

-  5  18   5.6 

703.6 

63.10 

15  12.0 

55  40.5 

S.! 

11 

7  21.62 

1.771 

0  4610.98 

116.39 

-  0.35  21.4 

706.1 

62.03 

15    1.2 

55    1.9 

s. 

12 

8    3.78 

1.749 

132  23.88 

115.07 

+  4    3  30.7 

+684  4 

61.63 

14  53.6 

54  33.0 

s. 

13 

8  45.85 

1.789 

2  18  31.73 

115.91 

8  29   9.9 

640.9 

61.80 

14  48.3 

54  13.2 

s. 

14 

9  28.62 

1.806 

3    5  21.87 

118.53 

12  32  38.5 

673.3 

62.45 

14  45.2 

54    2.0 

s. 

15 

10  12.71 

1.871 

3  53  31.00 

199.39 

16   4  40.1 

489.8 

63.43 

14  44.2 

53  58.2 

s. 

16 

10  58.49 

1.945 

4  43  21.52 

196.83 

18  55  35.8 

367.9 

B4.56 

14  44.9 

54    0.8 

s. 

17 

11  46.01 

9.013 

5  34  57.04 

130.99 

+20  55  54.5 

+930.9 

65.64 

14  47.4 

54  10.1 

I. 

s. 

18 

12  34.97 

9.063 

6  28   0.29 

134.09 

21  57  20.6 

+  74.5 

66.41 

14  50.8 

54  22.5 

II. 

s. 

19 

13  24.84 

9.085 

72156.11 

135.39 

21  54  16.2 

-90.8 

66.78 

14  55.7 

54  40.6 

11. 

s. 

20 

14  14.83 

9.076 

8  16   0.81 

134.60 

20  44  55.0 

-955.0 

66.70 

15    1.9 

55    3.4 

II. 

s. 

21 

15    4.34 

9.046 

9   9  36.07 

139.99 

18  31  35.6 

-408.8 

66.30 

15    9.5 

55  31.1 

II. 

s. 

22 

15  53.01 

9.009 

10   2  20.67 

130.74 

+  1520  14.9 

-544.1 

65.79 

15  18.5 

56    4.1 

11. 

S.' 

23 

16  40.87 

1.989 

10  54  18.47 

129.06 

11  19  2.3.5 

-«55.8 

65.41 

15  28.9 

56  42.3 

II. 

S.i 

24 

17  28.32 

1.97S 

II  45  47.95 

198.85 

6  39  17.2 

-739.8 

65.39 

15  40.6 

57  25.4 

II. 

s. 

25 

18  16.08 

9.009 

1237.37.93 

130.71 

+   13144.2 

-799.1 

65.88 

15  53.3 

58  12.1 

11. 

s. 

26 

19    5.07 

9.089 

13  30  42.22 

135.08 

-  3  49  20.2 

-806.3 

66.99 

16    6.4 

59    0.1 

11. 

s. 

27 

19  .56.32 

9.196 

14  26    2.03 

141.97 

-  9   651.1 

-779.7 

68.69 

16  18.8 

59  45.7 

II. 

s. 

28 

20  50.74 

9.343 

15  24  32.53 

150.80 

-13  59  36.5 

-680.6 

70.81 

16  29.3 

60  24.2 

II. 

s. 

29 

21  48.82 

9.496 

16  26  4.3.48 

159.99 

-18   2  36.0 

-593.3 

72.96 

16  36.3 

60  50.1 

II. 

s. 

30 

22  50.22 

9.610 

17  32  13.94 

166.93 

-20  .'>0    4.2 

-305.5 

74.37 

16  38.8 

60  59.1 

II. 

s. 

31 

23  53.47 

9.643 

18  39  35.93 

168.86 

-22    1  58.3 

-  50.8 

74.98 

16  35.9 

60  48.6 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 
Jan.    0 

Mean 

Time 

of 

Tranait. 

1 

Appareui   ,    .Apparent 

R.  AHoension  DecUDatioD 

at          1         at 

TraiiHit.         Transit. 

Hor. 
Par. 

Semi 
diam. 

8.T.of 
Sem. 
PaM. 
aier. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Asoension 

at 

Transit. 

bin     ^8~ 
23    5  37.10 

Apparent 

Declination 

at 

Hor. 
Pur. 

Semi 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    III  1     h    111     »     ,      0,1, 
23  20.0  18   3   6.63-24  19  45.3 

/;   1        // 

6.3|    2.4 

o!l7 

Ff'b.  16 

h    m 
120.9 

0     /     // 
-4  42   5.8 

9.3 

3.5  0.22 

1 

23  22.918   9  55.65    24  24  42.3!    6.3    2.4 

0.17 

I7|    120.1 

23   8  48.66 

4    5  24.6 

9.6 

3.6  0.23 

2I  23  25.8 

18  16  46.69    24  28  20.7|    6.3j   2.4 

0.17 

18!    1  18.9 

23  1 1  30.32 

3  3137.5 

9.9 

3.7 

0.24 

3|  23  28.7 

1823  39.651  24  30  39.5 

6.3 

2.4 

0.17 

19 

1  17.1 

23  13  40.21 

3    I    8.4 

10.2 

3.8 

0.251 

4  23  31.7 

18  30  34.41'  24  31.37.5 

1 

6.2 

2.4 

0.17 

20 

1  14.8 

23  15  16.86 

2  34  20.2 

10.5 

3.9 

0.26 

5 

23  34.7 

18  37  30.85-24  31  13.4 

6.2 

2.4 

0.17 

21 

1  11.9 

23  1619.12 

-2  1133.2 

10.9 

4.1 

0.27 

6  23  37.7 

18  44  28.87    24  29  26.1 

6.2 

2.3 

0.17 

22     1    8.4 

231646.33 

153   5.6 

11.2 

4.2 

0.27 

i 

23  40.71  18  5128.36    24  26  14.4 

6.2 

2.3 

0.17 

23     1    4.3 

2316  38.43 

]  39  12.5 

11.6 

4.3 

0.28  i 

8,  23  43.8'  18  58  29.22'  24  21  37.3 

6.2 

2.3 

0.17 

24     0  59.7 

•23  15  55.94 

1  30    5.1 

11.9 

4.5 

0.29! 

j            9' 23  46.81  19   5  31.32 

24  15  33.8 

6.2 

2.3 

0.17 

25    0  54.6 

1 

23  14  40.10 

1  25  49.3 

12.3 

4.6 

0.30 1 

10,2349.9 

19  12  34.56 

-24    8    2.9 

6.2 

2.3 

0.17 

26    0  48.9 

23  12  52.89 

-126  26.3 

12.6 

4.7 

0.31  ; 

11 

23  53.1 

19  19  38.82 

23  59    3.7 

6.2 

2.3 

0.17 

27     0  42.6 

23  10  36.98 

1  31  50.8 

12.8 

4.8 

0.32 

1          12!  23  56.2 

19  26  44.01 

23  48  35.4 

6.2 

2.3 

0.17 

28 

0  35.9 

23    7  55.79 

141  51.5 

13.1 

4.9 

0.32 

13  23  59.3 

19  33  49.99 

23  36  37. 1 

6.2 

2.3 

0.17 

29 

0  28.9 

23   4  53.37 

1  56  10.7 

13.4 

5.1 

0.33 

15 

0   2.5 

19  40  56.64 

23  23   8.0 

6.2 

2.3 

0.17 

Mar.   1 

021.7 

23    1  34.27 

2  14  24.5 

13.7 

5.2 

0.34 

'          16 

0    5.7 

19  48    3.83 

-23    8   7.4 

6.2 

2.3  0.17 

2 

0  14.3 

22  58   3.42 

-2  36   3.7 

13.9 

5.2 

0.34 

17 

0    8.8 

19  55  11.45 

22  5134.7 

6.2 

2.310.17 

3 

0   6.8 

22  54  25.92 

3    0  34.7 

14.0 

5.3 

0.35 

'8 

0  12.0 

20    2  I9..36 

22  33  29.2 

6.2 

2.3!  0.17 

3 

23  59.3 

22  50  46.94 

3  27  20.9 

14.1 

5.3 

0.35 

!          t9 

0  15.2 

20   9  27.43 

2213  50.7 

6.3 

2.4 

0.17 

4 

23  51.8 

2247  11.40 

3  55  44.0 

14.2 

5.4 

0.36 

;      20 

0  18.4 

20  16  35.53 

21  52  38.7    6.3 

2.4 

0.17 

5 

23  44.4 

22  43  43.89 

4  25   6.5 

14.3 

5.4 

0.36 

1      21 

0  21.6 

20  23  43.50 

-2129.52.8    6.3 

2.4 

0.17 

6  23  37.2 

22  40  28.52 

-4  54  51.7 

14.3 

5.4 

0.36 

23 

0  24.7 

20  3051.19 

21    5  32.8    6.3 

2.4 

0.17 

7  23  30.3 

22  37  28.76 

5  24  26.1 

14.2 

5.3 

0.37 

23 

0  27.9 

20  37  58.42 

20  39  38.8    6.4 

2.4 

0.17 

8  23  23.7 

22  34  47.55 

5  53  19.6 

14.1 

5.3 

0.36 

24 

031.1 

20  45    5.00    20  12  11.0    6.4 

2.4 

0.17 

9}  23  17.4 

2232  27.14 

621    5.6 

14.0 

5.3 

0.36 

1         85 

0  34.2 

20  52  10.75 

19  43    9.5    6.4 

2.4 

0.17 

10 

23  11.5 

22  30  29.02 

6  47  23.5 

13.9 

5.2 

0.35 

26 

0  37.4 

20  59  15.41 

-19  12  35.2    6.5 

2.4 

0.17 

11 

23   6.0 

22  28  54.27 

-7  1 1  55.9 

13.7 

5.2 

0.35 

27 

0  40.5 

21    6  18.71 

18  40  28.9    0.5 

2.5 

0.18 

12 

23   0.8 

22  27  43.42 

7  34  29.0 

13.5 

5.1 

0.34 

28 

0  43.5 

21  13  20.38    18    6  51.8    6.6 

2.5 

0.18 

13  22  56.1 

22  26  56.55 

7  54  53.4 

13.3 

5.0 

0.33 

29 

0  46.6 

2120  20.08 

17  3145.4     6.6 

2.5 

0.18 

14  22  51.8 

22  26  33.41 

8  13   2.3 

13.1 

5.0 

0.33 

1         30 

0  49.6 

2127  17.42 

16  55  12.2    6.7 

2.5 

0.18 

I.V2247.9 

22  26  33.46 

8  28  51.6 

129 

4.9 

0.32 

31 

0  52.6 

2134  11.96 

-16  17  14.8    6.8 

2.5 

0.18 

16 

22  44.4 

22  26  55.94 

-8  42  19.5 

12.7 

4.8 

0.32 

jFeb.    1 

0  55.5 

2141    3.16 

I5  37  56.ll    6.9 

2.6 

0.18 

17 

22  41.2 

22  27  39.94 

8  53  25.6 

12.4 

4.7 

0.31 

1           2 

0  58.3 

21  47  50.43 

14  57  20.6    7.0 

2.6 

0.18 

18 

22  38.3 

22  28  44.48 

9   2  10.7 

12.2 

4.6 

0.31 

1            3 

1    1.0 

21  54  33.14 

14  15.33.6'    7.0 

2.6 

0.19 

19 

22  35.8 

22  30    8.50 

9   8  36.8 

12.0 

4.6 

0.30 

1 

4 

1    3.7 

22    1  10.45 

13  32  40  6    7.1 

2.7 

0.19 

2()|  22  33.5 

22  3150.93 

9  12  46.4 

11.8 

4.5 

0.30 

1 

5 

1    6.3 

22   7  41.42 

-12  48  48.8    7.2 

2.7 

0.19 

21' 22  31.5 

22  33  50.69 

-9  14  42.7 

11.6 

4.4 

0.29 

1           6 

1    8.8 

22  14    5.01 

12   4    7.r    7.4 

2.8 

0.19 

22' 22  29.8 

22  36   6.71 

9  14  28.8 

11.4 

4.3 

0.29 

1           7 

111.1 

22  2020.06 

II  18  45.5    7.5 

2.8 

0.20 

23' 22  28.5 

22  38  37.97 

9  12    8.2 

11.2 

4.2 

0.28, 

8 

1  13.2 

22  26  25.20 

10  32  55.6    7.7 

2.9 

0.20 

24' 22  27.4 

22  4123.50 

9   7  44.5 

11.0 

4.2 

0.28 

1            '^ 

1  15.2 

22  32  18.93 

9  46  50.7     7.8 

2.9 

0.20 

25' 22  26.4 

1 

22  44  22.36 

9    121.4 

10.8 

4.1 

0.27 

1          10 

1  16.9 

22  37  59.57 

-90  45.9    8.0 

3.0 

0.20 

26  22  25.6 

22  47  33.69 

-8  53   2.5 

10,6 

4.0 

0.27 

M 

1  18.4 

2243  25.27 

8  14  58.1     8.2 

3.1 

0.21 

27  22  25.0 

22  50  56.69 

84251.1 

10.4 

3.9 

0.26 

12 

1  19.6 

22  48  34.09 

7  29  46.2    8.4 

3.1 

0.21 

28  22  24.6 

22  54  30.61 

8  30  50.5 

10.3 

3.8 

0.26 ' 

1          13 

120.5 

22  53  23.91      6  45  30.5    S.Q 

3.2 

0.21 

29;  22  24.5 

22  58  14.75 

8  17   4.0 

lO.I 

3.8 

0.25 

14 

121.0 

22  57  52.53      6   2  32.9'    8.8 

3.3 

0.22 

,30  22  24.4 

23   2   8.46 

8    1  34.8 

9.9 

3.7 

0.25 

15 

121.2 

23    1  57.68-  5  21  16.6    9.ol    3.4 

0.22 

31  22  24.5' 23    6  11.17 

-7  44  25.8 

9.7 

3.7 

0.25 

1          16 

120.9 

23   537.IOU442   5.8.   9.3!    3.5 

0.2.^ 

32  2224.7I23IO22.36 

-7  25  39.8 

9.6 

3.6 

0.24 
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FOB  TRANSIT  AT  WASHINGTOK 

Date. 
Apr.  J 

Mean 

Time 

of 

Transit 

h    m 
22  24.7 

Apparent 

R.  Ascension 

at 

Transit. 

h    m     8 
23  10  22.36 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Seiiii- 
(liaui. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

B.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

S«mi- 
<liAm. 

1 
8,T.of 
Sem. 
Paw. 
Mer. 

O        /         H 

-  7  25  39.8 

3.6 

8 

0.24 

May  18 

h    m 
0  34.2 

h    m     s 
4  2129.69 

O        f        II 

+22  54  22.9 

II 
7.0 

2.6  0*19: 

2 

'2225.1 

23  14  41.54 

7   5  19.5 

9.4 

3.6 

0.24 

19 

0  39.1 

4  30  23.64 

23  22  13.4 

7.1 

2.7  0.19 ; 

3 

22  25.6 

23  19   8.28 

6  43  27.4 

9.3 

3.5 

0.23 

20 

0  43.9 

4  39  13.34 

23  47  25.5 

7.2 

2.7  0.19; 

4 

22  26.2 

23  23  42.20 

6  20   6.1 

9.2 

3.5 

0.23 

21 

0  48.7 

4  47  57.57 

24    9  57.1 

7.3 

2.7  0.19" 

5 

2227.0 

23  28  22.98 

5  55  18.1 

9.0 

3.4 

0.23 

22 

0  53.4 

4  56  35.18 

24  29  47.7 

7.4 

2.8  0.20  \ 

6 

22  27.8 

23  33  10.33-  5  29   5.6 

8.9 

3.4 

0.22 

23 

0  58.0 

5   5   5.10 

+24  46  58.4 

7.5 

2.8 

0.20 

7 

22  28.8 

23  38   3.98      5    1  30.8 

8.8 

3.3 

0.22 

24 

1    2.4 

5  13  26.34 

25    131.8 

7.6 

2.8 

0.21, 

8 

2229.8 

23  43    3.69 

4  32  35.8 

8.6 

3.3 

0.21 

25 

1    6.6 

5  2138.04 

25  13  31.4 

7.7 

2.9 

0.21; 

9 

2230.9 

23  48   9.31 

4    2  22.5 

8.5 

3.2 

0.21 

26 

1  10.7 

5  29  39.45 

25  23    1.5 

7.6 

2.9 

0.21  1 

10 

22  32.2 

23  53  20.70'     3  30  52.9 

1 

8.4 

3.2 

0.21 

27 

1  14.6 

537  29.87 

25  30   7.2 

8.0 

3.0 

0.22 

]i 

22  33.6 

23  58  37.74-  2  58   9.0 

8.3 

3.1 

0.21 

28 

1  18.3 

5  45   8.68 

+25  34  54.3 

8.1 

3.1 

0.22 

12 

22  35.0 

0    4    0.351     2  24  12.9 

8.2 

3.1 

0.20 

29 

121.8 

5  5235.35 

25  37  28.9 

8.2 

3.1 

0.23' 

13 

22  36.5 

0   9  28.50      1  49   6.5 

8.1 

3.0 

0.20 

30 

125.0 

5  59  49.44 

25  37  57.6 

8.4 

3.2 

0.23  1 

\4 

22  38.1 

0  15   2.17 

1  12  51.4 

8.0 

3.0 

0.20 

31 

128.0 

6   6  50.51 

25  36  20.9 

8.6 

3.2 

0.23  i 

15 

22  39.8 

0  20  41.37 

-  0  35  29.4 

7.9 

3.0 

0.20 

June   1 

130.9 

6  13  38.19 

25  33   3.5 

8.7 

3.3 

0.24 

16 

22  41.6 

0  26  26.15 

+  02  57.5 

7.8 

29 

0.20 

2 

133.6 

62012.15 

+25  27  54.4 

8.9 

3.4 

0.24 

17 

2243.5 

0  32  16.59 

0  42  27.5 

7.7 

2.9 

0.19 

3 

136.0 

626  32.08 

25  21    6.4 

9.1 

3.4 

0.25 

18 

22  45.5 

0  38  12.78 

1  22  58.5 

7.6 

2.9 

0.19 

4 

138.1 

6  32  37.6' 

25  12  46.3 

9.2 

3.5 

0.25  i 

19 

22  47.0 

0  44  14.84      2    4  28.4 

7.5 

2,8 

0.19 

5 

140.0 

6  3828.72 

25   3   0.8 

9.4 

3.5  0.26 : 

20 

22  49.8 

0  50  22.92     2  46  55.1 

7.5 

2.8 

0.19 

6 

141.6 

6  44    4.88 

24  51  56.7 

9.6 

3.6  0.26  i 

[          1 

21 

22  52.1 

0  56  37.18+  3  30  16.3 

7.4 

2.8 

0.19 

7 

1  43.0 

6  49  25.96 

+24  39  40.5 

9.8 

3.7  0.27  i 

;        22 

22  54.5 

1    2  57.83      4  14  29.6 

7.3 

2.8 

0.18 

8 

144.2 

6  54  31.66 

24  26  18.7 

10.0 

3.8  0.28  i 

1         23 

22  50.9 

1    9  25.09      4  59  32.4 

7.3 

2.7 

0.18 

9 

145.1 

6  59  21.74 

24  1157.9  10.2 

3.8  0.28  i 

24 

22  59.6 

1  1559.17      54521.8 

7.2 

2.7 

0.18 

10 

145.7 

7    3  55.90 

23  56  44.4 

10.5 

3.9  0.2J1 ! 

25123    2.3 

1  22  40.29      6  31  54.5 

7.1 

2.7 

0.18 

11 

146.1 

7    8  13.84 

23  40  44.5 

10.7 

4.0  0.29! 

26' 23    5.2 

129  28.72+  7  19    6.8 

7.1 

2.7 

0.18 

12 

146.2 

7  12  15.30 

+23  24    4.3  11.0 

4.1  0.30' 

27' 23    8.2 

I  36  24.69      8   6  54.8 

7.0 

2.6 

0.18 

13 

146.0 

7  15  59.98 

23   6  50.2  11.2 

4.2  0.31' 

28' 23  11.3 

143  28.45      8  5514.3 

7.0 

2.6 

0.18 

14 

145.5 

7  19  27.58 

22  49   8.1 

11.4 

4.3  0.31 

20  23  14.5 

1  50  40.27      9  44    0.1 

6.9 

2.6 

0.18 

15 

144.7 

7  22  37.76 

2231    4.2 

11.6 

4.4  0.32 

1          30' 23  17.1) 

158    0.33    10  33    6.7 

6.9 

2.6 

0.18 

16 

143.7 

7  25  30.19 

22  12  44.4 

11.9 

4.5  0.32 

Imhv    1 12321.5 

2   5  28.82+1122  27.9 

6.8 

2.6 

0.18 

17 

142.3 

7  28    4.59 

+21  54  15.0 

12.1 

4.6  0..tJ 

2|  23  25.1 

213    5.90    12  11  56.6 

6.8 

2.5 

0.18 

18 

140.6 

7  30  20.67 

2135  41.9 

12.4 

4.7  0.:M 

3 

23  28.9 

22051.65    13    124.9 

6.8 

2.5 

0.17 

19 

138.7 

7  32  18.09 

21  17  11.0 

12.6 

4.7  0.34 

4 

23  32.9 

22846.1|l    135044.4 

6.7 

2.5 

0.17 

20 

1  36.4 

7  33  56.60 

20  5848.3  12.9 

4.8  o.:i5 

5 

23  37.0 

2  36  40.22    14  39  45.5 

6.7 

2.5 

0.17 

21 

133.7 

7  35  15.98 

20  40.39.8  13.1 

4.9  0.35 

6 

2341.2 

2  45   0.79+15  28  17.9 

6.7 

2.5 

0.17 

22 

130.7 

7  36  16.06 

+20  22  51.6 

13.4 

5.0  0.:«) 

7 

23  45.6 

2  53  20.52    10  16  10.6 

6.7 

2.5 

0.17 

23 

127.5 

7  36  56.70 

20   5  29.5  13.6 

5.1  0.3<» 

i           « 

23  50.1 

3    1  48.05     17    3  11.9 

6.7 

2.5 

0.17 

24 

124.0 

7  37  17.91 

19  48  39.3  13.9 

5.2  0.37 

;     9 

23  54.: 

3  10  22.82     17  49   9.3 

6.7 

2.5 

0.18 

25 

120.1 

7  37  19.74 

1932  26.8  14.1 

5.3  0.37 

10  23  59.4 

3  19    4.11     18  33  50.3 

67 

2.5 

0.18 

26 

1  15.9 

7  37    2.43 

19  16  57.4 

14.3 

5.4  0.38 

12    0    4.2 

327  51.07+19  17    2.2 

6.7 

2.5 

0.18 

27 

1  11.3 

7  36  26.31 

+  19   2  16.6 

14.5 

5.5  0.38 

13    0    9.1 

3  36  42.72     19  58  32.8 

6.7 

2.5 

0.18 

28 

1    6.4 

73531.92 

18  48  29.7 

14.7 

5.5  0.39 

14     014.1 

3  45  37.98    20  38  10.1 

6.8 

2.6 

0.18 

29 

1     1.3 

7  34  19.97 

183541.7 

14.9 

5.6  0.39 

15 

0  19. 1 

3  54  3.5.61    21  15  43.0 

6.8 

2.6 

0.18 

30 

0  55.9 

7  32  51.37 

18  23  57.2  15.1 

5.7  0.39 

16 

1 

0  24.2 

4    3  34.33    2151     1.4 

6.9 

2.6 

0.18 

31 

0  50.3 

7  31    7.25 

181320.4 

15.2 

5.7  0.39 

!          17J    0  29.2 

4  12  32.81  +22  23  57.1 

7.0 

2.6 

0.19 

32 

0  44.4 

7  29   8.98  +  18   3  55.:^  15.3 

5.8  0.40 

1          id    0  34.2 

4  21  29.69+22  54  22.9 

7.0 

2.6 

0.19 

33 

0  38.3 

7  26  58.21 1+17  55  45.2 

15.4 

5.9  0.40 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

k    m 
050.3 

Apparent       Apparent 

R.A8cen8ion  Declination 

nt.                   at 

Trail  Hit.         Transit. 

h    III      a     1       o     /      // 
7  31    7.25'+ 18  13  20.4 

Hor. 
Par. 

Semi- 
(lituu. 

8.T.of 
Sem. 
Paes. 
Mer. 

Date. 

Maui 

Time 

of 

Traiwit. 

1 

Apparent    ,  Apparent 

R.  Ascension  Declination 

at                   at 

Transit.          'I^ransit. 

Hor. 
Par. 

6!9 

S,T.of 
■  Sem. 

Soiul-Paas. 

Uiam.  Mer. 

July    1 

15.2 

5.7 

a 
0.39 

Anjr.l5 

h    m 
23  35.8 

h  lu  ~s "    0  /  ~ir 

9  17  49.24+17  22  38.8 

2.6  0.18 

2 

044.4 

7  29    8.98'    18    3  55.3 

15.3 

5.8;  0.40 

16 

23  40.0 

9  25  57.1  ij    16  49  24.5 

6.8 

2.6!  0.1 7 

1             3 

0  38,3 

7  26  58.21 

17  55  45.2 

15.4 

5.9' 0.40 

17 

23  44.1 

9  34    1.92    16  14  13.4 

6.7 

2.5 

0.17, 

4 

031.9 

7  24  36.74 

17  48  53.0 

15.5 

5.9  0.40 

18 

23  48.1 

9  42  2.59    15  37  15.4 

6.7 

2.5 

0.17; 

5 

0  25.5 

7  22   6.65 

17  43  20.9 

15.5 

5.9*0.40 

1 

19 

23  52.1 

9  49  58.25*    14  5841.3 

6.6 

2.5 

0.17 

6 

0  19.0 

7  1930.18  +  1739  10.3 

15.6 

5.8  0.40 

20 

23  56.0 

957  48.21I+I.4  1841.2 

6.6 

2.5 

0.17 

7 

0  12.4 

7  16  49.78,    17  36  22.2 

15.5 

5.8  0.40 

21 

23  59.8 

10  5  31.96]    13  37  84.8 

6.5 

2.5 

0.17 

8 

0   5.fl 

7  14    7.90    17  34  56.7 

15.5 

5.8  0.40 

23 

0   3.5 

10  13   9.09'    1255    1.5 

6.5 

2.5  0.17' 

S 

23  59.2 

7  1 1  27.42 

17  34  53.2 

15.4 

5.8'  0.40 

24 

0   7.0 

1020  39.30*    12  1140.2 

6.5 

2.4|0.I7 

9 

23  52.6 

7   8  50.73 

17  36  10.5 

15.3 

5.8  0.39 

1 

25 

0  10.4 

10  28   2.50    112729.3 

6.5 

2.4!  0.17  i 

10 

23  46.2 

7   620.56 

+  17  38  46.7 

15.2 

5.7' 0.39 

26 

0  13.8 

10  35  18.63+10  42  36.4 

6.4 

2.4 

0.16: 

II 

23  40.0 

7   3  59.49 

I7  42  38.(J 

15.0 

5.7 

0.39 

27 

017.0 

10  42  27.68      9  57   9.0 

6.4 

2.4 

0.16' 

12 

23  33.9 

7    1  49.97 

17  47  42.7 

14.8 

5.6 

0.38 

28 

020.1 

10  4929.73     9  11  13.3 

6.4 

2.4 

0.16  i 

13 

23  28.0 

6  59  54.31 

17  53  55.0 

14.5 

5.5 

0.38 

29 

023.0 

10  5624.90 

824  55.3 

6.4 

2.4 

0.16  j 

U 

2322.4 

6  58  14.65 

18    1  10.8 

14.3 

5.4 

0.37 

30 

0  25.9 

11    313.38 

7  3820.6 

6.4 

2.4;  0.16 

15 

2317.1 

6  56  52.87 

+  18   9  24.5 

14.0 

53 

0.37 

31 

0  28.6 

11    9  55.35 

+  6  5134.3 

6.4 

2.4"  0.16 

16 

23  12.2 

6  55  50.67 

18  18  30.2 

13.7 

5.2 

0.36 

Sept.  1 

031.3 

11  1631.03 

0   4  40.7 

64 

2.4 

0.16 

17 

23   7.5 

6  55   9.55 

182821.1 

13.4 

5.1 

0.35 

2 

0  33.8 

1 1  23   0.65 

5  1744.2 

6.4 

2.4 

0.16 

18 

23   3.3 

6  54  50.77 

1838  50.2 

13.1 

5.0 

0.34 

3 

0  36.2 

1I2J)  24.42 

4  30  48.4 

6.5 

2.4 

0.16 

19 

2259.5 

6  54  55.35 

18  49  49.9 

12.8 

4.9 

0.34 

4 

0  38.6 

1135  42.59 

3  43  56.9 

6.5 

2.4 

0.16 

20 

2256.0 

6  5524.11 

+  19    1  12.4 

12.5 

4.8 

0.33 

5 

0  40.9 

114155.40 

+  257  12.7 

6.5 

2.5 

0.16 

21 

22  53.0 

6  56  17.73 

19  12  49.1 

12.2 

4.6 

0.32 

6 

0  43.1 

1 1  48   3.07 

2  10  38.7 

6.5 

2.5 

0.16 

22 

2250.4 

6  57  36.67 

19  24  30.9 

11.9 

4.5 

0.32 

/ 

0  45.2 

1154    5.83 

1  24  17.7 

6.5 

2.5!  0.16  1 

23 

22  48.2 

6  59  21.27 

19  36   8.5 

115 

4.4 

0.31 

8 

0  47.2 

12   0   3.90 

+  0  38  12.1 

6.5 

2.5:0.16! 

24 

2246.3 

7    131.71 

19  47  32.5 

11.2 

4.3  0.30 

9 

0  49.1 

12  5  57.49 

-07  35.8 

6.6 

2.5  0.16 

25 

22  45.0 

7   4    8.05 

+  19  58  32.6 

10.9 

4.2  0.30 

10 

051.0 

121146.80 

-0  53   3.8    6.6 

2.5  0.17: 

26 

22  44.1 

7    7  10.24 

20   8  58.3 

10.6 

4.0  0.29 

11 

0  52.8 

12  17  32.02 

13810.2*   6.6 

2.50.17; 

27 

2243.6 

7  10  38.08 

20  18  38.6 

10.3 

3.9]  0.28 

12 

0  54.6 

1223  13.33 

22253.2'   6.7 

2.5  0.17' 

28 

22  43.6 

7  14  31.28 

20  27  22.2 

10.0 

3.8  0.27 

13 

0  56.3 

12  28  50.89 

3   7  10.8 

6.7 

2.5  0.17 

29 

2244.0 

7  18  49.43 

20  34  58.4 

9.8 

3.7  0.26 

14 

0  57.9 

12  34  24.85 

3  51    1.0 

6.8 

2.5  0.17 

1          30 

22  44.8 

7  23  32.01 

+2041  15.4 

9.5 

3.6  0.26 

15 

0  59.4 

12  39  55.34 

-  4  34  22.2 

6.8 

2.6.0.17 

31 

22  46.0 

7  28  38.37 

2046    1.6 

9.3 

3.5|  0.25 

16 

1    0.9 

12  45  22.48 

5  17  13.0 

6.9 

2.6|0.I7 

Aug.  I 

22  47.4 

7  34    7.69 

20  49    5.7 

9.0 

3.4 

0.24 

17 

1    2.4 

1250  46.37 

5  59  31.8 

6.9 

2.6  0.17 

2 

22  49.3 

7  39  59.00 

20  50  16.6 

H.8 

3.3 

0.23 

18 

1    3.8 

12  56   7.10 

641  17.1 

7.0 

2.6  0.17 

3 

22  51.6 

74611.17 

20  49  23.7 

8.6 

3.3 

0.23 

19 

1    5.1 

13    124.74 

7  2227.2 

7.0 

2.6 

0.17 

4 

22  54.2 

7  52  42.95 

+20  46  17.2 

8.4 

3.2 

0.22 

20 

1    6.4 

13   6  39.34 

-  8   3   0.6 

7.1 

2.7 

0.18 

5 

22  57.0 

7  59  32.90 

20  40  48.1 

8.2 

3.1 

0.22 

21 

1    7.6 

13  1150.93 

8  42  55.91    7.1 

2.7 

0.18 

6 

23   0.2 

8   6  39.40 

20  32  49.0 

8.0 

3.0' 0.21 

22 

1    8.8 

13  16  59.51 

922  11.4^   7.2 

2.7 

0.18  1 

7 

23   3.6 

8  14   0.06 

20  2214.3 

7.8 

3.0|  0.21 

23 

1    9.9 

13  22   5.06 

10   045.4'    7.3 

2.7 

0.18^ 

8 

23   7.2 

82134.83 

20   8  59.5 

7.6 

2.9  0.21 

24 

1  n.o 

13  27   7.54 

10  38  36.2    7.3 

2.8 

0.181 

9 

23  11.0 

8  29  19.92 

+  1953    2.5 

7.5 

2.9  0.20 

25 

1  12.1 

13  32   6  87 

-11  15  42.0*   7.4 

2.8  0.19 

10 

23  15.0 

8  37  13.93 

19  34  23.2 

7.3 

2.8  0.20 

26 

1  13.1 

13  37   2.95 

1152    1.0'    7.5 

2.8|0.19 

1          11 

23  19.1 

845  14.83 

19  13    3.4 

7.2 

2.8  0.19 

27 

1  14.1 

13  4155.65 

1227  31.4     7.6 

2.8,0.19 

'          12 

23  23.2 

8  53  20.64 

1849   6.6 

7.1 

2.7  0.19 

28 

1  15.0 

13  46  44.80 

13   211.1]    7.7 

2.9,0.19 

13 

23  27.4 

9    129.47 

18  22  38.8 

7.0 

2.7  0.19 

29 

1  15.8 

13  5130.17 

13  3557.8,    7.8 

2.9 

0.19 

H  23  31.6 

9   9  39.55 

+  17  53  46.H 

1   6.9 

2.6  0.18 

30 

1  16.5 

13  56  11.49 

-14    8  49.1     7.9 

3.0'  0.20 

15  23  35.8 

9  17  49.241+17  22  38.8 

!    6.9 

2.6  0.18 

31 

1  17.1 

14    0  48.45-14  40  42.5    8  0 

3.0'  0.20 
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FOR  TRANSIT  AT  WASHINGTON. 

Dat«. 

Oct.    1 
2 

Mean 

Time 

of 

Traiieit. 

h    iTi 
M7.I 

1 

Apparent   '    Apparent 

K.ABCvnaion'  Deoliuatiun 

at                   at 

Transit.          Transit. 

Hor. 
Par. 

S.T.of 
Som. 

Semi-  Pass. 

diara.   Mer. 

//       « 
3.0  0.20 

Dat**. 
Nov.  15 

Mean      Apparent 
Time  jR.  Ascension 

of      1          at 
Transit.^     Tranwt. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi 
diam. 

8.Tj>f 
Sea. 
Paas. 
Mer. 

li    m     8             0     1     II 
14    0  48.45-14  40  42.5 

ao 

h    m 
22  30.9 

h    ni     8 
14  1527.75 

-iT  4  23.4 

9.0 

3.4  o!23 

1  17.7^  14   5  20.68    15  1135.31    8.1 

3.0  0.20 

16 

22  30.7 

14  19  14.58 

1125  14.9 

8.7 

3.3  0.23 

3 

1  18.3J  14    9  47.76    15  4124.4 

8.2 

3.1 '0.20 

17 

22  30.8  14  23  20.32 

114821.9 

8.5 

3.210.22 

4 

1  18.7  14  14    9.17    16  10   6.7 

8.3 

3.1  0.21 

18 

22  31.3  14  27  42.71 

121321.0 

8.3 

3.l|0.22 

5 

1  18.9  14  18  24.35    16  37  38.6 

8.5 

3.2  0.21 

j 

19 

22  32.0|  14  3219.72 

12.39  51.4 

8.2 

3.10.21 

6 

1  19.1   142232.65-17   356.3 

8.6 

3.2  0.22 

20 

22  32.9 

14  37   9.60 

-13   7  34.3 

8.0 

3.o|o.2l 

7 

1  19.2  14  26  33.30    17  2H  .55.7 

8.7 

3.3'  0.22 

21 

22  34.0 

14  42  10.80 

13  3613.0 

7.8 

3.0  0.20 

1           8 

1  19.1 '  14  30  25.47    17  52  32.0 

8.8 

3.3!  0.23 

22 

22  35.2 

14  47  21.98 

14    5  32.8 

7.7 

2.9  0.20 

!             9 

1  18.9'  14  34    8.17     18  14  39.8 

9.0 

3.4J  0.23 

23 

2236.6 

14  52  42.00,    14  35  20.4 

7.5 

2.9;  0.20 

1         .0 

1  I8.5J  14  37  40.33    18.35  13.5 

9.1 

3.5 

0.24 

24 

2-^38.1 

14  58  9.85 

15   524.2 

7.4 

2.8 

0.19 

11 

1  17.9!  14  41    0.75-18  54    6.9 

9.3 

3.5 

0.24 

25 

22  39.8 

15   3  44.69 

-15  35  34.5 

7.3 

2.8 

0.19 

12 

1  17.1 

14  44    8.07!   19  11  I3.I 

9.5 

3.6 

0.25 

^Q 

2241.5 

15  925.79 

16   5  42.1 

72 

2.8 

0.19 

13 

1  16.1 

14  47    0.80 

19  26  23.8 

9.7 

3.7 

0.25 

27 

22  43.3 

151512.60 

16  35  39.1 

7.1 

2.7 

0.19 

'          14 

1  14.7 

14  49  37.29 

19  39  30.5 

9.9 

3.7 

0.26 

28 

22  45.2 

1521    4.29 

17   5  18.5 

7.0 

2.7 

0.18 

15 

1  1.3.1 

14  5155.75 

19  50  23.5 

10.1 

3.8 

0.27 

29 

22  47.2 

1527   0.75 

17  34  34.2 

6.9 

2.6 

0.18 

16 

1  11.21  14  53  54.26 

-19  58  52.0 

10.3 

3.9 

0.27 

30 

22  49.3 

15  33    1.50 

-18   3  20.9 

6.9 

2.6 

0.18 

1          17 

1    8.9  145530.75!  20    4  44.0 

10.6 

4.0 

0.28 

Dec.    1 

22  51,4  15  39   6.21 

18  3133.6 

6.8 

2.6 

0.18 

1          18 

1    6.1 

14  56  43.10'  20    7  46.9 

10.8 

4.1 

0.28 

2 

22  53.6  1545  14.61 

18  59   8.2 

6.8 

2.6 

0.18 

19 

1    2.9 

14  57  29.09 

20    7  46.6 

II.O 

4.2 

0.29 

3 

22  55.9  15  5126.46 

19  26   0.6 

6.7 

2.5 

0.18 

\         20 

0  59.3 

14  57  46.57 

20   4  28.2 

11.3 

4.3 

0.30 

4 

22  58.2  1557  41.57 

19  52  7.6 

6.6 

2.5 

0.17 

21 

0  55.2,  14  57  33.52 

-19  57  36.5 

11.5 

4.4 

0.30 

5 

23   0.5  16   3  59.78 

-20  17  25.8 

6.6 

2.5 

0.17 

22 

050.5;  14  5648.19 

19  46  56.5 

11.8 

4.5 

0.31 

6  23   2.9)16  10  20.95 

20  4152.2 

6.5 

2.5 

0.i7i 

23 

0  45.2'  14  55  29.23 

19  32  14.1 

12.0 

4.6 

0.31 

7 

23   5.3|  16  16  44.95 

21    5  24.5 

6.5 

2.5 

0.17 

24 

0  39.4!  14  53  35  96 

19  13  18.0 

12.3 

4.7 

0.32 

8 

23   7.8,  16  2311.69 

2128   0.1 

6.5 

2.4 

0.17 

i         "^5 

0  33.0.  14  51    8.55 

18  50    0.5 

12.5 

4.7 

0.33 

9 

23  10.4^  162941.06 

21  49  36.7 

6.4 

2,4 

0.17, 

26 

0  26.1!  14  48   8.23 

-18  22  20.2 

12.7 

4.8 

0.33 

10 

23  12.9'  16  36  12.99 

-22  10  12.3 

6.4 

2.4 

0.17: 

27 

0  18.7  14  4437.54!    17  50  25.0 

12.9 

4.9 

0.34 

11 

23  15.6  16  42  47.41 

2229  45.0 

6.3 

2.4 

0.17 

28 

0  10.8  14  40  40.47;    17  14  33.2 

13.0 

4.9 

0.34 

12 

23  18.3!  16  49  24.23 

22  48  12.7 

6.3 

2.4 

0.17 

2<» 

0   2.5  14  36  22.44 

16  35  16.1 

13.1 

4.9 

0.34 

13I 2321.0'  1656   3.41 

23   533.6 

6.3 

2.4 

0.17 

29 

23  54.1   14  31  50.33 

I553I7.I|  13.1 

5.0 

0.35 

14 

23  23.7t  17   2  44.88 

) 

23  2146.2 

6.2 

2.4 

0.17 

30 

23  45.6  14  27  12.01 

-15   9  33.2  13.1 

4.9 

0.34 

15 

23  26.5 

17   9  28.58 

-23  36  48.8 

6.2 

2.3 

0.17 

31 

23  37.1    14  22  36.09 

14  25  12.1 

13.0 

4.9 

0.34 

16 

23  29.3 

17  16  14.46 

23  50  39.7 

6.2 

2.3  0.17 

Nov.  1 

23  28.7   14  18  11.37 

13  4127.6 

13.0 

4.8 

0.33 

17  23  32.1 

1723   2.46 

24   3  17.6 

6.2 

2.3  0.17 

2 

23  20.6  14  14    6.I8|    12  59  34.2 

12.8 

4.8 

0..33 

18  23  35.0 

17  29  52.52 

24  14  40.9 

6.2 

2.3:0.17 

3 

23  I3.L  14  10  27.97;    12  20  42.3 

12.6 

4.7 

0.32 

19 

23  37.9 

17.36  44.56 

24  24  48.0 

6.2 

2.3 

0.17 

4 

23   6. 11 4    7  22.HQ-1 145  52.8 

12.3 

4.6 

0.32 

20 

23  40.9 

17  43  38.52 

-24  33  37.6 

6.1 

2.3 

0.17 

r> 

2259.7'  14    455.21'    II  15  53.4 

12.0 

4,5 

0.31 

21 

23  43.9 

17  50  34.31 

24  41    8.5 

6.1 

2.3 

0.17 

6 

22  54.0  14    3    8.05    10  51  16.8 

11.7 

4.4 

0.30 

22  23  46.9 

17  57  31.87 

24  47  19.3 

6.1 

2.3 

0.17 

7 

22  49.0  14    2   2.62|    10  3221.2 

11.4 

4.3 

0.29 

23 

23  49.9 

18   431.12 

24  52  8.6 

6.1 

2.3 

0.17 

8 

22  44.71  14    1  38.9|l    10  19  10.8 

1 

II.O 

4.2 

0.28 

24 

23  53.0 

18  1131.95 

24  5535.1 

6.1 

2.3 

0.17 

9 

22  41.0  14    1  .-M.72  -10  1 1  38.4  10.7 

4.0 

0.27 

25 

23  56.1 

18  1834.29 

-24  57  37.6 

6.1 

2.3 

0.17 

10 

22  38.0|  14   2  5l.0l|    10   928.4|  10.4 

3.9 

0.26 

26 

23  59.2  18  25  38.01 

24  5814.8 

6.1 

2.3 

0.17 

II 

22  35.5  14    4  22.261    10  12  18.2,10.1 

3.8 

0.25 

28 

0   2.4,  18  32  42.97 

24  57  25.6 

6.1 

2.3 

0.17 

12 

22  33.6  14    6  26.58J    10  19  41.2    9.8 

3.7 

0.25 

29 

0   5.5  18  39  49.10    24  55   8.9 

6.2 

2.3 

0.17 

13 

22  32.3  14    9   0.931    10  31    8.8 

9.5 

3.6 

0.24 

30 

0   8.7  1846  56.27   24  5123.5 

6.2 

2.3 

0.17 

i          14 

2231.4  14  12   2.28-1046  12.3    9.2 

3.5 

0.2:^ 

31 

0  11.8  18  54    4.33-24  46   8.4 

6.2 

2.3 

0.17 

L._J5 

22  30.9'  14  15  27.75U1 1    4  23.4'   9.0 

3.4 

0.23 

32 

0  15.0' 19    1  I3.I0U43928.& 

6.2 

2.3 

0.17 
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FOE  TRANSIT  AT  WASHINGTON, 

i 

Date. 

Mean 

Time 

of 

Tianait 

; 

Apparent       Apparent 

ILAacenHion  Declination 

at                   at 

Transit.     ■    Transit. 

Hor. 
Par. 

1        J 
,S.T.of 
iSem. 

vSemI-  Paas. 

diaiu.  Mei-. 

Date. 

Mean 

Time 

of 

Transit. 



Apparent 

R.  Ascension 

.It 

Transit. 

hTm"  8 
19.10    5.90 

Apparent 

DeoUnation 

at 

Transit. 

-2ri0  24!6 

Hor. 
Par. 

// 
7.3 

1 

S-T.of 

,Sem. 

Semi-'Pass. 

diam.  Mer. , 

//    1     8 

7.0'  0.50 

1     h    m 
Jan.  0,20  55.5 

h   m     B     1      o    t     It 
15  38  7.83-16  4136.8 

9!8 

/.    1     8 

9.4  0.66 

Fnb.  15  21  46.0 

Ij  20  56.2 

1542  47.82,    16  58  24.7 

9.7 

9.3 

0.65 

16 

21  47.2 

1935  16.52'   21    221.0 

7.2 

7.0,  0.50 

21  20 .56.9 

15  47  29.26    17  14  53.2 

9.6 

9.3 

0.65 

17 

21  48.4 

19  40  26.66 

20  53  40.4 

7.2 

7.0 

0.50 ' 

3J  20  57.7 

155212.12;    1731    1.5 

9.6 

9.2 

0.65 

18 

21  49.6 

19  45  36.30 

20  44  23.1 

7.1 

6.9 

0.49 

4  20  58.5 

15  56  56.39    17  46  48.7 

1 

9.5 

9.2 

0.64 

19 

2150.8  19  50  45.38 

20  34  29.6 

7.1 

6.9 

0.49 

5j  20  59.3 

16    142.051-18   213.9 

9.4 

9.1 

0.64 

20 

2152.0  19  55  53.87 

-20  24    0.0 

7.1 

6.9 

0.49 

;           6' 21    0.2 

16   6  29.09|    18  17  16.4 

9.3 

9.0 

0.63 

21 

2153.2  20    1     1.73 

20  12  54.6 

7.0 

6.8 

0.48 

i            7|21    1.0 

16  11  17.49,    18  3155.4 

9.2 

9.0 

0.63 

22 

21  54.4  20   6   8.93 

20    1  14.0 

7.0 

6.8 

0.48 

8:21     1.9 

16  16   7.22|    18  46  10.0 

9.2 

8.9 

0.63 

23 

2155.6  20  11  15.43 

19  48  58.5 

7.0 

6.8 

0.48' 

9  21    2.8 

16  20  58.25,   18  59  59.5 

9.1 

8.8 

0.62 

24 

2156.7,20  16  21.20 

19  36   8.4 

6.9 

6.7 

0.47 

10|21    3.7 

16  25  50.57,-19  1323.1 

9.0 

8.7 

0.62 

25  21  57.8,20  21  26.23 

-1922  44.3 

6.9 

6.7 

0.47! 

f         11121    4.6 

16  30  44.14    19  26  20.0 

9.0 

8.7 

0.61 

26 

21  58.9  20  26  30.49 

19   8  46.4 

6.9 

^.7 

0.47 

12  21    5.6 

16  35  38.93'    19  38  49.6 

8.9 

8.6 

0.61 

27 

22   0.0  20  3133.93 

18  54  15.2 

6.8 

6.6 

0.47! 

13  21    6.6 

16  40  34.91!    19  50  51.2 

8.8 

8.5 

0.61 

28 

22    1.1 

20  36  36.54 

18  39  11.3 

6.8 

6.6 

0.46  1 

14,21    7.6 

16  45  32.05    20   2  24.0 

8.8 

8.5 

0.60 

29 

22   2.2' 20  41  :)8.3I 

18  23  35.2 

6.8 

6.6 

0.46 

15  21    8.6 

16  50  30.32-20  13  27.3 

8.7 

8.4 

0.60 

Mar.   1 

22   3.3  20  46  39.23 

-18   7  27.4 

6.8 

6.5 

0.46 

;          16  21    9.7 

16  5529.68;  20  24   0.4 

6.7 

8.4 

0.60 

2 

22   4.3  20  5139.27 

17  50  48.3 

6.7 

6.5 

0.46 

17  21  10.7 

17   0  30.081  20  34    2.8 

8.6 

8.3 

0.59 

3 

22   5.4  20  56  38.40 

17  33  38.7 

6.7 

6.5 

0.45 

,          18  2111.8 

17   5  3l.50'  20  43  33.9 

8.5 

8.3 

0.59 

4 

22   6.4 

21    1  36.61 

1715  59.0 

6.7 

6.4 

0.45 

1          1912112.9 

17  10  33.92J  20  5233.0 

8.5 

8.2 

0.59 

5 

22   7.4 

21    6  33.89 

16  57  49.7 

6.6 

6.4 

0.45 

20  21  14.0 

17  15  37.28-21    0  59.7 

8.4 

8.2 

0.58 

6 

22   8.4|  21  1 1  30.24 

-16  3911.5 

6.6 

6.4 

0.44 

21  21  15.2 

I72041.56J  21    853.4 

8.4 

8.1 

0.58 

7 

22   9.4  21  16  25.64 

16  20   5.0 

6,ii 

6.4 

0.44 

22  21  16.4 

17  25  46.70    21  16  13.6 

8.3 

8.1 

0.58 

8 

22  10.4  21  21  20.08 

16   0  30.8 

6.6 

6.3 

0.44 

23 

21  17.5 

17  30  52.67'  2122  59.8 

8.3 

8.0 

0.57 

9 

22  1 1.4(2126  13.56 

15  40  29.5 

6.5 

6.3,  0.44  1 

24 

21  18.7 

17  3559.42'   2129  11.5 

8.2 

7.9 

0.57 

10 

22  12.3' 21  31    6.07 

15  20    1.9 

6.5 

6.3  0.43  i 

25 

21  19.9 

17  41    6.91 1-2134  48.4 

8.2 

7.9 

0.57 

11 

2213.2,2135  57.62 

-14  59   8.6 

6.5 

6.3  0.43 

26 

21  21.1 

17  46  15.11    2139  50.0 

8.1 

7.8 

0.56 

12 

22  14.1  2140  48.20 

14  37  50.0 

6.4 

6.2  0.43 

27 

21  22.3 

17  5123.97    2144  15.8 

8.1 

7.6 

0.56 

13 

22  15.012145  37.82 

14  16   7.0 

6.4 

6.2  0.43 

28,2121.5 

I7  56  33.43j  2148   5.5 

8.0 

7.7 

0.56 

14 

22  15.8,21  50  26.48 

13  54   0.2 

6.4 

6.2  0.42 1 

1         2yj2124.7 

18    1  43.44;  21  51  18.9 

8.0 

7.7 

0.55 

15 

22  16.7.2155  14.19 

13  3130.2 

6.4 

6.2  0.42 

30|2125.9 

18   6  53.96|-2 153  55.6 

7.9 

7.7 

0.55 

16 

22  17.5' 22   0   0.96 

-13    8  37.7 

6.3 

6.1 

0.42  I 

!          31 

2127.1 

18  12   4.94'  2155  55.3 

7.9 

7.6 

0.55 

17 

22I8.3I22    4  46.80 

12  45  23.5 

6.3 

6.1!  0.42  ;| 

Feb.   1 

2128.4 

18  17  I6.31J  2157  17.9 

7.8 

7.6 

0.54 

18 

22  19.1  22    9  31.73 

12  2148.1 

6.3 

6.1 

0.42  1 

2 

21  29.6 

18  22  28.04    21  r8   3.1 

7.8 

7.5 

0.54 

19 

22  19.9  22  14  15.76 

1 1  57  52.4 

6.3 

6.1 

0.41, 

3 

21  30.9 

I8  27  40.0HI  2158  10.6 

7.8 

7.5 

0.54 

20 

222O.7I22  18  58.91 

1 1  33  37.0 

6.2 

6.0  0.41 

'            4 

2132.1 

18  32  52.32-21  57  40.4 

7.7 

7.4 

0.54 

21 

2221.4,22  23  41.20 

-U    9   2.6 

6.2 

6.0  0.41 

1            5 

21  33.4 

18  38   4.74    2156  32.3 

7.7 

7.4 

0.53 

22 

22  22.1,22  28  22.66 

10  44    9.7 

6.2 

6.0  0.41 

'           6 

21  34.6 

18  43  17.27    21  54  46.2 

7.6 

7.4 

0.53 

23 

22  22.9.22  33    3.31 

10  18  59.1 

6.2 

6.0I0.4I 

7j  21  35.9 

18  4829.86    2152  22.2 

7.6 

7.3 

0.53 

24 

22  23.6' 2-^37  43.17 

9  53  31.5 

6.2 

5.9|  0.40 

'           8|  2 137.2 

18  53  42.46,   2149  20.2 

7.5 

7.3 

0.52 

25  22  24.3,22  42  22.27 

9  27  47.5 

6.1 

5.9,  0.40 

1          ( 

9  21  38.5 

18  58  55.00-21  45  40.0 

7.5 

7.2 

0.52 

26  22  25.0  22  47    0.63-  9    1  47.8 

6.1 

5.9|  0.40 ' 

10  21  39.8 

19   4   7.421  21  41  21.8 

7.5 

7.2 

0.52 

27!  22  25.7'  22  G 1  38.29!     8  35  33. 1 

6.1 

5.9'  0.40 

1112141.0 

19   9  19.67    21  36  25.7 

7.4 

7.2 

0.51 

28  22  26.4  22  56  15.27 

8    9   4.1 

6.1 

5.9  0.40 

1212142.2 

19  14  31.70    21  30  51.8 

7.4 

7.1 

0.51 

29 

22  27.1' 23   0  51.61 

7  42  21.4 

6.1 

5.8  0.39 

1312143.5 

19  19  43.45    21  24  40.2 

7.3 

7.1 

0.51 

30  22  27.7'  23    5  27.331     7  15  25.7 

6.0 

5.8  0.39 

1 

14  21  44.8 
'          15  21  46.0 

1924  54.86-21  17  51.1 

7.3 

7.0 

0.51 

31 

22  28.3,23  10   2.47|-  6  4817.9 

6.0 

5.8:  0.39 

19  30   5.90-21  10  24.6 

7.3 

7.0 

0.50 

32 

22  28.9,  23  14  37.061-  6  20  58.5 

6.0 

5.8!  0.39; 
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POE  TEANSIT  AT  WASHENGTON. 

1 

1 

I  Date. 

1 

Meau 

Time 

of 

Transit. 

Apparent 

R.  AHCensiou 

at 

Transit. 

h  "in  ~s" 
23  14  37.06 

Apparent 

DecHnatioD 

at 

Transit. 

0     /     « 
-  620  58.5 

Hor. 
Par. 

Serai 
diam. 

8.T.0I 
Sem. 
Pass. 
Mer. 

Date. 

Meau 
Time 

of 
Transit. 

Apparent 

R.  Ascension 

ut 

Transit. 

h  m~  8 
24522.46 

Apparent 
Declination 
V      at 
Transit. 

Hor. 
Par. 

S«ni 
diam. 

t 

8.T.of 
Sem. 
Pass. 
Mer. 

Apr.   J 

h    in 
2228.9 

It 
6.0 

// 

5.8 

o!39 

May  17 

h    m 
22  58.3 

+14  44  56!9 

It 
5.3 

b'Ao,^, 

2 

22  29.5 

23  19  11.13!     5  53  28.2 

6.0 

5.8 

0.39 

18 

22  59.1 

2  50  11.01 

15   8  17.1 

5.3 

5.2;  0.36 

;       3 

22  30.2 

23  23  44.72'     5  25  47.7 

6.0 

5.8 

0.39 

19 

23   0.0 

2  55   0.61 

1531  15.1 

6.3 

5.1I0.36 

i      4 

22  30.8 

23  28  17.85 

4  57  57.6 

5.9 

5.7 

0.39 

20 

23   0.9 

2  59  51.26 

15  53  50.3 

5.3 

5.1  0.36! 

5 

22  31.4 

23  32  50.56 

4  29  58.6 

5.9 

5.7 

0.38 

21 

23    1.8 

3   4  42.98 

16  16   2.0 

5.3 

ft.l  0.36! 

6  22  32.0 

23  37  22.88 

-  4    151.6 

5.9 

6.7 

0.38 

22 

23   2.7 

3   9  35.79 

+16  37  49.4 

5.3 

5.1  0.36 

7|22  32.G 

23  41  54.83 

3  33  37.1 

5.9 

5.7 

0.38 

23 

23   3.7 

3  14  29.69 

16  69  11.9 

5.3 

5.1  0.36 

8,22  3;i.-^ 

23  46  26.46 

3   5  15.9 

5.9 

5.7 

0.38 

24 

23   4.7 

3  19  24.70 

17  20   8.6 

5.3 

5.1 

o.:w 

y  22  33.8 

23  50  57.79 

2  36  48,7 

5.9 

5.7 

0.38 

25 

23   5.7 

3  24  20.85 

17  40  39.0 

5.3 

5.1 

0.36 

I0j22  34.4 

23  55  28.87 

2   8  16.1 

6.9 

5.6 

0.38 

26 

23   6.7 

3  29  18.13 

18  0  42.3 

5.3 

5.1  0.36 

11J22  34.9 

23  59  59.73 

-  1  39  39.0 

5.8 

5.6 

0.38 

27 

23    7.7 

3  34  16.55 

+  18  20  17.8 

5.3 

5.110.36 

12'tfe35.5 

0    4  30.40 

1  10  58.0 

5.8 

5.6 

0.37 

28 

23    8.7 

3  39  16.10 

18  39  24.8 

5.2 

5.1  0.36 

I3'22  3G0 

0    9   0.92 

0  42  13.7 

5.8 

5.6  0.37 

29 

23    9.8 

3  44  16.79 

18  58   2.8 

5.2 

5.1  o.:)6 

14 

22  36.6 

0  13  31.33-  0  13  26.8 

5.8 

5.6  0.37 

30 

23  10.9 

3  49  18.61 

19  16  10.9 

5.2 

5.1  0.36 

15 

22  37.2 

0  18    1.66 
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FOR  TRANSIT  AT  WASHINGTON. 
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25   6.53.2 

6.9 

6.6 

0.49 

i            9 

1  18.8  14  33  56.45 

15   5   9.6 

5.8 

5.6  0.39 

24 

2  16.4 

18  33  10.73 

25   4  30.9 

6.9 

6.7 

0.49 

10 

1  19.6  14  38  45.20 

15  30  37.8 

5.9 

5.7  0.39 

25 

2  17.8 

18  38  34.41 

25    123.5 

6.9 

6.7 

0.49 

11 

1  20.5  14  43  35.07 

-15  55  43.3 

5.9 

5.7  0.39 

26 

2  19.3 

18  43  57.66 

-24  57  31.3 

7.0 

6.7 

0.50 

12 

1  21.4  i  14  48  26.09 

16  20  25.2 

5.9 

.5.7  0.40 

27 

2  20.7 

18  49  20.41 

24.52  54.6    7.0 

6.8 

0.50 

13 

1  22.3  14  53  18.27 

16  44  42.7 

5.9 

5.7  0.40 

28 

2  22.2 

18  54  42.5? 

24  47  33.5    7.0 

6.8 

0.50 

14 

123.2  14  5811.63 

17    8  35.0 

5.9 

5.7  0.40 

2!) 

2  2;i.6  19    0   4.09 

244128.2!    7.1 

6.8 

0.50 

15 

124.21  15   3    6.17 

1 

17  32    1.3 

5.9 

5.8  0.40 

30 

2  25.01  19    5  24.90 

24  34:^9.0    7.1 

6.9I  0.50 

1 

;       k; 

125.2  15   8    1.91 

-17  55    1.0 

6.0 

5.8  0.40 

D^v,    1 

2  26.4   19  10  44.95 

-24  27    6.0.    7.1 

6.9  0.51 

17 

1  26.2t  15  12  58.86 

18  17  33.1 

6.0 

5.8  0.41 

2 

227.8  19  16    4.17 

24  I8  49.9|    7.2 

6.9  0.51 

18 

1  27.2  15  17  57.03 

18  39  36.9 

6.0 

5.8  0.41 

3 

2  29.2,19  2122.47,   24    9  50.9 

7.21 

7.0,  0.51 

19 

1  28.3  15  22  56.43 

19    1  11.6 

6.0 

5.8,0.41 

4 

230.5!  19  26  39.8 Ij  24    0   9.4 

7.2 

7.0'  0.51 

1          20 

1  29.3  15  27  57.04 

19  22  16.5 

6.0 

5.8  0.41 

5 

2  31.8 

19  3156.14,   23  49  45.8 

7.3 

7.0;  0.51 

:     21 

1  30.41  15  32  58.88 

-19  42  50.9 

6.1 

5.9  0.42 

6 

2  33.1 

19  37  11.38-23  38  40.7 

7.3 

7.li0.52 

:         2-<> 

1  31.5  15  38    1.95 

20   2  53.9 

6.1 

5.9  0.42 

7 

2  34.4 

19  42  25.49,  23  26  54.5 

7.4 

7.1I0.52 

23 

132.6  15  43   6.261   20  22  24.8 

6.1 

5.!)  0.42 

8 

2  35.7 

19  47.38.42    23  14  27.8 

7.4 

7.2,  0.52 

24 

1  33.8  15  48  11.78 

20  4122.9 

6.1 

5.9  0.42 

9 

2  37.0 

19  52  50.111   23    1  21. OJ    7.4 

7.2!  0.52 

25 

1  35.0  15  53  18.51 

20  59  47.6 

6.1 

5.9  0.42 

10 

2  38.2 

19  58    0.52'  224734.7!    7.5 

7.'^  0.52 

26 

1  36.2  15  58  26.43 

-21  17  38.0 

6.2 

6.0!  0.43 

II 

2  39.4 

20    3   9.60-22  33   9.6    7.5 

7.3;  0.52 

27 

1  37.4  16   3  35.53 

2134.53.5 

6.2 

6.0;  0.43 

12 

2  40.5 

20   8  17.31    22  18   6.3     7.5 

7.3j  0.53 

28 

1  38.6  16    8  45.80 

2151  33.4 

6.2 

6.0  0.43 

13 

241.7 

20  1 3  23.611   22   2  25.4 

7.6 

7.3:  0.53 

29 

1  39.9  16  13.57.22;   22    7  37.0 

6.2 

6.0  0.43 

14 

2  42.8 

20  18  28.46    21  46   7.6 

7.0 

7.4;  O.rvJ 

30 

1  41.1 

16  19   9.76;  22  23   3.8 

6.3 

6.0  0.44 

15 

2  43.9 

20  23  31.84    2129  13.5 

7.7 

7.4J0.53 

31 

1  42.4 

16  24  23.39 

-22  37  53.0 

6.3 

6.1 

0.44 

16 

2  45.0 

20  28  33.72-21  II  43.7 

7.7 

7.5I  0.53 

Nov.  1 

1  43.7 

16  29  38.07 

22  52    4.1 

6.3 

6.1 

0.44 

17 

2  46.1 

20  33  34.08    20  53  39.0 

7.8 

7.,5  0.5;^ 

2 

1  45.0^  16  34  53.78 

23    5  36.3 

6.3 

6.1 

0.44 

18 

2  47.1 

20  38  32.90,   20  35   0.2 

7.8 

7.5I  0.54 

3 

1  46.3  16  40  10.46 

23  18  29.0 

6.3 

6.1 

0.44 

19 

2  48.1 

20  43  30.16    20  15  47.9 

7.8 

7.6  0,54  : 

4 

1  47.7.  16  45  28.08 

23  30  41.8 

6.4 

6.2 

0.45 

20 

2  49.1 

20  48  25.83     19  56    2.8 

7.9 

7.61  0.54 

1            5 

1  49.0:  16  50  46.60 

-23  42  14.1,    6.4 

6.2 

0.45 

21 

2  50.1 

20  53  19.92-19  35  45.8 

7.9 

7.7.0.54, 

1            6 

1  50.4   16  56    5.97 

23  53    5.4 

6.4 

6.2 

0.45 

22 

2  51.0 

20  58  12.41     19  14  57.6 

8.0 

7.7,  0.54 

7 

151.8  17    1  26.13 

24    3  I5.r    6.4 

6.2 

0.45 

23 

2  51.9 

21    3    3.29     18  53  38.9 

8.0 

7.7  0.55 

8 

1  53.2;  17    6  47.02|   24  12  42.8    §.5 

6.2 

0.46 

24 

2  52.8 

21    7  52.57     18  31.50.6;    8.1 

7.8  0.55 

i           9 

1  54.6  17  12    8.5!>|   24  21  28.1     6.5 

6.3 

0.46 

25 

2  53.7' 2112  40.23     18    9  33.3:    8.1 

1                     '                    1 

7.8  0.55 

10 

1  56.0  17  17  3O.77I-24  29  30.5    6.5 

6.3 

0.46 

26 

2  54.5  21  17  26.29  -1 7  46  47.8    8.2 

7.9  0.55 

II 

1  .^>7.4   1 7  22  53.5 1 '   24  36  49.6    6.6 

6.3 

0.46 

27 

2  55.31  21  22  10.73    17  23  34.8'    8.2 

7.9  0.56 

12 

158.9  17  28  16.77,   24  43  25.0    6.6 

6.3 

0.47 

28 

2  56.0  2126  53.55    16  59  55.31    8.3 

8.0  0.56  ; 

13 

2    0.3  17  33  40.47,   24  49  16.6    6.6 

6.4 

0.47 

29 

2  56.7  213134.77     16  35  49.9    8.3 

8.0  0.56 

14 

2    1.8  17  39    4.53!  24  54  24.0    6.6 

6.4 

0.47 

30 

2  57.4  2136  14.39    I6IM9.5    8.4 

8.1  0.56 

15 

2    3.3|  17  44  28.90-24  58  47.0    6.7 

6.4' 0.47 

31 

2.58.1  2140  52.42-15  46  24.9    8.4 

8.1  0.5(» 

16 

2   4.8  l7  49  53.50'-25   2  25.3    6.7 

'    6.4  0.48 

32 

2  58.8  2145  28.85-15  21    6.9    8.5 

8.2  0.57 
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FOE  TRANSIT  AT  WASHIN&TOK 

Date. 

Mean 

Time 

of 

Traniiit. 

ll     w 

18   8.5 

R.  Aaoenaion 

at 

Transit. 

Dec^Uon 

at 

Transit. 

Hor. 
Par. 

6!4 

Semi 
diam 

/' 
3.6 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

h   m 
16   6.7 

Apparent 
a/soenflion 

At 

Transit. 

Apparent 

Deolination 

at 

Transit. 

Hor. 
Par. 

Semi, 
diam. 

S.T.of 
Sem. 
Pasa. 
Mer. 

Jan.  0 

h    m     8~ 
12  50  41.34 

-3   824.6 

8 

0.24 

F..b.l5 

13  49  53.71 

-8  33  55!4    9!4 

5!4 

0.36 

I|I8   6.2 

1252  22.51 

3  1823.8 

6.4 

3.7 

0.24 

16 

16   3.4 

l3.'V0  34.98j     8  37  13.8|   9.5 

5.4 

0.37 

2  18   4.0 

12  54   2.97 

3  2817.0 

6.4 

3.7 

0.25 

17 

16   0.1 

13  51  14.10'     8  40  20.6'   9.6 

5.5 

0.37 

3;  18    1.7 

12  55  42.68 

338   4.1 

6.5 

3.7 

0.25 

18 

15  56.8  13  5151.04'     8  43  15.5    9.7 

5.5 

0.38 

4!  17  59.4 

125721.64 

3  47  45.0|   6.5 

3.7 

0.25 

19 

1553.4113  52  25.761     84558.6    9.8 

5.6 

0.38 

5  1757.1 

12  58  59.81 

-3  57  19.3    6.6 

3.8 

0.25 

20 

15  50.0  13  5258.2.3,  -8  48  29.5,'   9.9 

5.6 

0.38 

6  I7  54.8|  13   0  37.18 

4   6  47.2    6.6 

3.8 

0.25 

21 

15  46.6  13  53  28.40      8  50  48.4*  10.0 

5.7 

0.39 

r  17  52.5 

13   213.74 

4  16   8.4I   6.7 

3.8 

0.26 

22 

1543.1   13  53.56.22'     8  52  55.o'l0.1 

5.8 

0.39 

8  17  50.1 

13   3  49.46 

4  2522.9    6.7 

3.9 

0.26 

23 

1539.7  135421.66      85449.4  10.2 

5.8 

0.39 

9  17  47.8 

13   524.31 

4  34  30.5|   6.8 

3.9 

0.26 

24 

1536.1   135444.69      85631.3  10.3 

5.9 

0.40 

10 

17  45.4 

13   6  58.27 

-4*43  31.1^   6.8 

3.9 

0.26 

25 

15  32.5  13  55   5.25  -8  58   0.7,10.4 

5.9 

0.40 

11 

17  43.0 

13  8  31.32 

4  5224.4*   6.9 

3.9 

0.26 

26 

1528.9  135fi?3.28'     85917.3  10.5 

6.0 

0.40 

12 

17  40.6 

13  10   3.44 

5   110.5'    6.9 

4.0 

0.27 

27 

1 5  25.2  1 3  55  38.76'     9   0  21  .o'  1 0.6 

6.1 

0.41 

13 

17  38.2 

13  1134.60 

5  9  49.2^    7.0 

4.0  0.27 

28 

1521.5  135551.63;     9    1  11.8  10.7 

6.1 

0.41 

14  17358 

13  13   4.79 

5  1820.4    7.1 

4.0  0.27 

29 

15  17.81  13  56    1.86|     9    1  49.5  10.8 

6.2  0.41 

15  17  33.3 

13  14  33.98 

-52644.0    7.1 

4.1  0.27 

Mar.  1 

15  14.0]  13  56   9.39   -9   2  13.9  10.9 

6.2  0.42 

16  17  30.9 

13  16   2.15 

5  34  59.8    7.2 

4.1' 

0.27 

2 

15  10.1;  1356  14.18     9   226.0  11.0 

6.3  0.42 

17  17  28.4 

13  17  29.28 

5  43   7.9'    7.2 

4.2 

0.28 

3 

15   6.2 

13  56  16.20'     9   2  22.6  11.1 

6.3  0.43 

18  17  25.9 

13  18  55.35 

551    8.1|   7.3 

4.2 

0.28 

4 

15  2.3{  1356  15.41;     9   2  6.6  11.2 

6.4  0.43 

19' 17  23.4 

13  2020.32 

5  59   0.2    7.4 

4.2 

0.28 

5 

14  58.31  13  56  1I.76i     9    136.8  11.3 

6.5  0.44 

20  17  20.8 

132144.19 

-6   6  44.2    7.4 

4.3 

0.28 

6 

14  54.21356   5.22[  -9   053.211.4 

6.5  0.44 

21   17  18.3  13  23   6.92 

6  14  19.9    7.5 

4.3 

0.29 

7 

1450.1;  135555.78,     85955.8  M.5 

6.6'  0.44 

22  17  15.7I  1324  28.50 

62147.3'   7.5 

4.3 

0.29 

8 

14  46.0 

13  55  43.40      8  58  44.5'  11.7 

6.6'  0.45 

23  17  13.  Ij  1325  48.89 

6  29   6.3    7.6 

4.4 

0.29 

9 

1441.9 

I35528.O5I     857  19.1   11.8 

6.7.  0.45 

24 

17  10.5  13  27   8.07 

6  36  16.7    7.7 

1 

4.4 

0.29 

10 

14  37.6 

13  55   9.72I     8  55  39.7  11.9 

6.8  0.46 

25 

17   7.8  132826.02 

-643  18.6    7.8 

4.4 

0.30 

11 

14  .33.3'  13  54  48.4o|  -8  53  46.3  12.0 

6.8'  0.46 

26 

17   5.2 

13  29  42.70 

6  50  11.8'    7.8 

4.5 

0.30 

12 

]4  28.9|  13  54  24.09     8  51  38.9^  12.1 

6.9  0.47 

27 

17   2.5 

13  30  58.09 

65656.l|   7.9 

4.5  0.30 1 

13 

14  24.5 

13  53  56.791     8  49  17.6  12.2 

7.0'  0.47 

28 

16  59.8 

13  32  12.15 

7   3  31.4^   8.0 

4.5 

0.31 

14 

14  20.1 

13  53  26.61 1     8  46  42.4  12.3 

7.1;  0.47 

29 

16  57.1 

13  3324.84 

7   957.7;   8.1 

4.6 

0.31 

15 

14  1.5.6 

I35253.25I     8  43  53.5  12.4 

•^.2|  0.48 

30;  16  54.3 

13  34  36.14 

-716  14.7;   8.1 

4.6  0.31 

16 

1411.1 

13  52  17.04|  -8  40  51.0  12.5 

7.2'  0.48 

31:  1651.5 

13  3546.00 

7  2222.4^   8.2 

4.7 

0.31 

17 

14   6.5 

13  5137.90      8  37  35.1   12.6 

7.3  0.49 

Feb.   1!  16  48.7 

13  3654.39 

7  2820.6    8.2 

4.7 

0.32 

18 

14    1.9 

13  50  55.86 

8  34    6.0  12.7 

7.4  0.49 

2 

16  45.9 

13  38    1.26 

7  34   9.1J   8.3 

4.7 

0.32 

19 

13  57.21  13  50  10.95 

830  23.8  12.8 

7.4  0.49 

3 

16  43.1 

13  39  6.57 

7  39  47.8    8.4 

1 

4.8  0.32 

20 

I3  52.5|  13  49  23.22 

8  26  28.7  12.9 

7.5  0..50 

4 

16  40.2 

13  40  10.30 

-7  4516.6    8.5 

4.8  0.32 

21 

1347.7]  13  4832.69 

-8  2221.1   13.0 

7.5  0,50 

5 

16  37.3'  13  41  12.38 

7  50  35.3    8.6 

4.9 

0.33 

22 

1342.9  13  47  39.44 

8  18    1.3  13.1 

7.6  0.51 

6 

I634.4I  1342  12.79 

7  5543.8    8.6 

4.9 

0.33 

23 

13  38.11  13  46  43.48 

8  13  29.5  13.2 

7.6  0.51 

7  16  31.5;  13  4311.47 

8   041.9    8.7 

4.9 

0.33 

24 

13  33.11  13  45  44.90;     8   846.0  13.2 

7.7  0.51 

8  16  28.5>  13  44   8.38 

8   5  29.4    8.8 

5.0 

0.34 

25 

13  28.2  13  44  43.77 

1 

8   3  51.3  13.3 

7.7  0.52 

9  16  25.5;  13  45  3.48 

-8  10   6.2    8.9 

5.0 

0.34 

26 

1323.2  13  43  40.17 

-7  58  4.5.7  13.4 

7.8  0.52 

10!  16  22.4,  13  4556.72 

8  14  32.2    9.0 

5.1 

0.34 

27 

13  I8.2' 13  42  34.17 

7  5329.6  13.5 

7.8  0.52 

11 

16  19.3 

1346  48.07 

8  18  47.3'   9.1 

5.2 

0.35 

28 

13  13.1   134125.83 

7  48   3.4  13.6 

7.9'  0.53 

12 

16  16.2 

13  47  37.49 

82251.3    9.1 

5.2 

0.35 

29 

13   8.0  13  40  15.25 

7  42  27.6  13.7 

7.9  0..53 

13 

16  13.1 

13  4824.93 

82644.l!    9.2 

5.3 

0.36 

30 

13   2.9  13  39   2.54 

7  36  42.8  13.8 

8.0  0.53 

1 

14 

16   9.9 

13  49I0..35 

-8  3025.5    9.3 

5.3 

0.36 

31 

1257.7'  13  3747.79 

-7  30  49.5  13.9 

8.0  0..54 

15!  16   6.7 

13  49  53.71 

-833  55.4*   9.4 

5.4!  0.36 

32  12  52.5  13  36  31.13 

-7  24  48.2  14.0 

8.0  0.54 
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FOE  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  AfloensioD 

at 

Tranait. 

Apparent 

DecUnatioD 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 
Time 

Tranait. 

R.AaeeneioD 

at 

Tranait. 

DecfinaSion 

at 

Tranait. 

Hor. 
Par. 

Semi- 
diam. 

! 

8.T.of' 
Sea.. 

Mer. 

Apr.  1 

h    lu 
12  52.5 

h  m     s 
133631.13 

o      /      n 

-7  24  48.2 

14.0 

8.0 

a 
0.54 

May  17 

b    m 
9   0.5 

h  m     a 
124523.07 

0     /     « 
-4   8   4.1 

12.9 

II 
7.4 

0.49 

2 

12  47.2 

13  35  12.68 

7  18  39.7 

14.1 

8.0 

0.54 

18 

8  56.4 

12  45   8.73 

4   9  12.2 

12.8 

7.3 

0.49  { 

3 

12  42.0 

13  33  52.55 

7  1224.5 

14.1 

8.1 

0.54 

19 

852.3 

12  44  57.37 

4  10  37.5 

12.8 

7.3 

0.49 

4 

1236.7 

13  32  30.88 

7   6   3.3 

14.2 

8.1 

0.54 

20 

8  48.2 

1244  48.96 

4  12  19.9 

12.7 

7.2 

0.48 

5 

1231.4 

13  31    7.80 

6  59  36.8 

14.2 

8.1 

0.55 

21 

844.2 

1244  43.49 

4  14  19.1 

12.6 

7.2 

0.48 

6 

12  26. 1 

1329  43.49 

-6  53  6.0 

14.3 

8.2 

0.55 

22 

8  40.2 

1244  40.93 

-4  1634.9 

12.5 

7.1 

0.47 

7 

1220.7 

1328  13.10 

6  46  31.7 

14.3 

8.2 

0.55 

23 

8  36.3 

124441.24 

4  19  7.2 

12.4 

7.1 

0.47 

8 

12  15.3 

132651.80 

6  39  54.7 

14.4 

8.2 

0.55 

24 

8  32.4 

1244  44.38 

4  21  55.7 

12.3 

7.0 

0.47 

9 

1210.0 

13  25  24.74 

6  33  15.9 

14.4 

8.3 

0.55 

25 

828.6 

1244  50.33 

4  25  0.2 

12.2 

7.0 

0.46 

10 

12   4.6 

13  23  57.10 

6  26  36.2 

14.5 

8.3 

0.56 

26 

824.8 

1244  59.05 

4  2820.3 

12.1 

6.9 

0.46 

11 

1 1  59.2 

13  22  29.05 

-619  56.5 

14.5 

8.3 

0.56 

27 

821.0 

124510.51 

-4  3155.9 

12.0 

6.9 

0.46 

J2 

1 1  53.8 

.3  21    0.78 

6  13  17.8 

14.5 

8.3 

0.56 

28 

817.3 

124524.67 

4  3546.6 

11.9 

6.8 

0.46 

13 

1 1  48.4 

13  19  32.47 

6   641.0 

14.5 

8.3  0.56 

29 

8  13.7 

124541.51 

4  3952.3 

11.9 

6.8 

0.45 

N 

1 1  42.9 

13  18   4.28 

6   0   7.1 

14.5 

8.3  0.56 

30 

8  10.1 

12  46  0.97 

4  44  12.7 

li.e 

6.7 

0.45 

15 

1 1  37.5 

13  16  36.40 

553  37.1 

14.6 

8.3  0.56 

31 

8  6.5 

124623.03 

4  4847.6 

11.7 

6.7 

0.45 

f6 

1132.1 

13  15   9.00 

-5  47  11.9 

14.6 

8.3  0.56 

June   1 

8   3.0 

12  4647.67 

-4  53  36.7 

11.6 

6.6 

0.45 

17 

1 126.8 

13  13  42.24 

5  40  52.3 

14.6 

8.3  0.56 

2 

7  59,5 

12  47  14.84 

4  5839.7 

11.5 

6.6 

0.44 

18 

1121.4 

13  12  16.28 

5  34  39.3 

14.6 

8.3  0.56 

3 

756.1 

1247  44.52 

5   3  56.5 

11.4 

6.5 

0.44 

19 

11  16.1 

13  10  51.28 

5  28  33.7 

14.6 

8.3  0.56 

4 

7  52.8 

124816.68 

5  9  26.9 

11.3 

6.5 

0.44 

20 

11  10.8 

13   9  27.41 

5  22  36.5 

14.6 

8.3' 0.56 

1 

5 

7  49.4 

124851.29 

51510.7 

11.2 

6.4 

0.43 

21 

11    5.5 

13   8   4.83 

-5  16  48.3 

14.6 

8.3  0.56 

6 

7  46.1 

1249  28.31 

-521    7.6 

11.2 

6.4 

0.43 

22 

11    0.2 

13   6  43.64 

5  11    9.9 

14.5 

8.3  0.55 

7 

7  42.8 

1250   7.71 

527  17.3 

11.1 

6.3 

0.43 

23 

10  54.9 

13   5  23.98 

5   541.9 

14.5 

8.3'  0.55 

8 

7  39.5 

12  50  49.45 

5  3339.5 

11.0 

6.3 

0.42 

24 

10  49.7 

13   4   6.99 

5   025.1 

14.4 

8.3'  0.55 

9 

7  36.3 

12  5133.49 

5  4014.0 

10.9 

6.2 

0.42 

25 

10  44.5 

13  249.80 

4  55  20.2 

14.4 

8.2  0.55 

10 

7  33.1 

12  52  19.80 

547   0.7 

10.8 

6.2 

0.42 

26 

10  39.3 

13    1  35.52 

-4  5027.7 

14.4 

8.2  0.55 

11 

7  30.0 

1253   8.35 

-553  59.2 

10.8 

6.1 

0.41 

27 

10  34.2 

13   0  23.27 

4  4548.3 

14.3 

8.2  0.55 

12 

7  26.9 

12  5359.09 

6    1    9.4 

10.7 

6.1 

0.41 

28 

1029.1 

12  59  13.13 

4  4122.5 

14.3 

8.2  0.55 

13 

7  23.9 

1254  51.99 

6  830.8 

10.6 

6.0 

0.41 

29 

^0  24.0 
10  19.0 

12  58   5.21 

4  37  10.6 

14.3 

8.1-0.54 

14 

720.9 

12  5547.00 

616  3.2 

10.5 

6.0 

0.40 

30 

12  56  59.61 

4  33  13.2 

14.2 

8.1  0.54 

15 

717.9 

125644.09 

62346.3 

10.4 

6.0 

0.40 

May   \ 

10  14.0 

125556.40 

-4  29  30.8 

14.2 

8.1  0.54 

16 

7  15.0 

12  57  43.21 

-63139.9 

10.4 

5.9 

0.40 

2 

10   9.1 

1254  55.69 

4  26   3.7 

14.1 

8.0  0.54 

17 

7  12.0 

12  5844.33 

6  3943.7 

10.3 

5.9 

0.39 

3 

10   4.2 

12  53  57.55 

4  22  52.4 

14.0 

8.0;  0.54 

18 

7   9.1 

1259  47.40 

64757.4 

10.2 

6.8 

0.39 

4 

959  3 

12  53   2.05 

4  19  57.2 

14.0 

8.0:  0.53 

19 

7  6.3 

13   052.40 

65620.8 

10.1 

5.8 

0.39 

5 

9  54.5 

1252  9.26 

4  17  18.4 

13.9 

7.9  0.53 

20 

7  3.4 

13    159.27 

7  4  53.4 

10.1 

5.7 

0.39 

6 

9  49.8 

12  51  19.23 

-4  14  56.4 

13.8 

7.9  0.53 

21 

7  0.6 

13   3  7.98 

-71335.1 

10.0 

5.7 

0.38 

7 

9  45.0 

12  50  32.03 

4  1251.3 

13.7 

7.8  0.52 

22 

657.9 

13  4  18.52 

72226.6 

9.9 

5.7 

0.38 

8 

9  40.4 

12  49  47.71 

4  11    3.4 

13.7 

7.8  0.52 

23 

655.2 

13   5  30.82 

7  3124.6 

9.8 

5.6  0.38 

9 

9  35.8 

12  49   C.32 

4    9  32.9 

13.6 

7.8  0.52 

24 

652.5 

13  6  44.88 

7  40  31.8 

9.8 

5.6  0.38 

10 

931.2 

12  48  27.88 

4    8  19.9 

13.5 

7.7 

0,52 

25 

6  49.8 

13   8  0.66 

749  47.0 

9.7 

5.5  0.37 

11 

926.6 

12  47  52.43 

-4    724.6 

13.5 

7.7 

0.51 

26 

6  47.2 

13  918.13 

-7  5910.0 

9.6 

5.5: 0.37 

12 

9  22.2 

1247  19.08      4   6  46.9 

13.4 

7.6  0.51 

27 

6  44.6 

13  10  37.27 

8  640.5 

9.6 

5.5  0.37 

13 

9  17.8 

12  46  50.54 

4   627.0 

13.3 

7.6  0.51 

28 

6  42.0 

13  1158.05 

8  18  18.3 

9.5 

5.4  0.36 

14 

9  13.4 

124624.13 

4   6  24.8 

13.2 

7.5  0.50 

29 

6  39.4 

13  13  20.45 

828   3.1 

9.4 

5.4  0.36 

15 

9   90 

12  46   0.76 

4   6  40.3 

13.1 

7.50.50 

1 

30 

6  36.9 

13  14  44.45 

83754.9 

9.4 

5.4' 0.36 

1 

16 

9   4.7 

12  45  40.41 

-4    7  1.3.4 

13.0 

7.4  0.50 

July   1 

6  34.4 

13  1610.03 

-8  47  53.3 

9.3 

6.3  0.36 

17 

9   0.5 

12  4523.07 

-4    8   4.r  12.9 

7.4'  0.49 

2 

6  31.9 

13  1737.17 

-857  58.1 

9.2 

5.3:0.35 
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Dirte. 

Mean 

Time 

of 

Transit 

Api»arent 

H.  Ascension 

at 

Transit 

Apnarent 

Declination 

at 

Transit 

Hor. 
Par. 

PoUr 
Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Polar 
Semi, 
diam. 

&T.of 
Sem. 
Pass. 
Mer. 

Mar.  1 

h    m 
17  33.5 

b   m     8 
16  16   6.10 

O        /        /I 

-20  2041.4 

r.7 

18.1 

s 
1.37 

Apr.  15 

h    m 
14  35.1 

h   m     s 
1614  40.77 

O       /        // 

-20  13  32.9 

It 
1.9 

II 
20.6 

s 
1.56 

2 

17  29.8 

16  1621.06 

20  21  12.9 

1.7 

18.2 

1.38 

16 

14  30.9 

16  14  21.76 

20  12  42.6 

1.9 

20.7 

1.57 

3 

1726.1 

16  16  35.29 

20  2142.4 

1.7 

18.2 

1.38 

17 

14  26.7 

16  14   2.10 

20  1150.7 

2.0 

20.7 

1.57 

4 

17  22.4 

1616  48.78 

20  22  10.1 

1.7 

18.3 

1.39 

18 

14  22.4 

16  1341.81 

2010  57.2 

2.0 

20.8 

1.57 

5 

17  18.7 

16  17    1.52 

20  22  35.8 

1.7 

18.3 

1.39 

19 

14  18.1 

16  13  20.90 

20  10   2.2 

2.0 

20.8 

1.57 

6 

17  14.9 

16  17  13.52 

-20  2259.6 

1.7 

18.4 

1.39 

20 

14  13.8 

16  12  59.40 

-20   9   5.6 

2.0 

20.9 

1.58 

7 

17  11.2 

16  1724.77 

2023  21.5 

1.7 

18.5 

1.40 

21 

14   9.5 

16  12  37.31 

20   8   7.5 

2.0 

20.9 

1.58 

8 

17   7.5 

1617  35.26 

20  2341.5 

1.7 

18.5 

1.40 

22 

14    5.2 

16  12  14.64 

20   7   8.0 

2.0 

21.0 

1.58 

9 

17   3.7 

16  17  44.97 

20  23  59.6 

1.7 

18.6 

1.41 

23 

14    0.9 

16  1151.40 

20   6   7.0 

2.0 

21.0 

1.59 

10 

16  59.9 

16  17  53.92 

20  24  15.8 

1.8 

18.7 

1.41 

24 

13  56.5 

16  1127.61 

20   5   4.5 

2.0 

21.0 

1.59 

M 

1656.1 

1618   2.10 

-20  24  30.1 

1.8 

18.7 

1.42 

25 

13  52.2 

1611    3.30 

-20   4    0.8 

2.0 

21.0 

1.59 

12 

16  52.3 

16  18  9.51 

20  24  42.5 

1.8 

18.8 

1.42 

26 

13  47.9 

16  10  38.46 

20   255.6 

2.0 

21.1 

1.60 

13 

16  48.5 

16  1816.14 

20  24  53.0 

1.8 

18.8 

1.43 

27 

13  43.5 

16  1013.12 

20    149.1 

2.0 

21.1 

1.60 

14 

16  44.6 

16  1821.99 

20  25   1.6 

1.8 

18.9 

1.43 

28 

13  39.2 

16   9  47.29 

20   0  41.4 

2.0 

21.1 

1.60 

15 

1640.8 

1618  27.05 

20  25  8.3 

1.8 

18.9 

1.43 

29 

13  34.8 

16   9  20.99 

19  59  32.2 

2.0 

21.2 

1.61 

16 

16  37.0 

16  1831..33 

-202513.2 

1.8 

19.0 

1.44 

30 

13  30.4 

16   854.23 

-19  58  21.8 

2.0 

21.2 

1.61 

17 

1633.1 

1618  34.83 

20  25  16.1 

1.8 

19.1 

1.44 

May   1 

13  26.0 

16   8  27.02 

19  57  10.2 

2.0 

21.2 

1.61 

18 

16  29.2 

16  18  37.54 

20  2517.3 

1.8 

19.1 

1.45 

2 

1321.6 

16   7  59.40 

19  55  57.5 

2.0 

21.3 

1. 61 

19 

16  25.3 

16  18  39.47 

20  25  16.5 

1.8 

19.2 

1.45 

3 

13  17.2 

16   7  31.37 

19  54  43.6 

2.0 

21.3 

1.61 

90 

1621.4 

16  18  40.62 

20  2513.9 

1.8 

19.2 

1.46 

4 

13  12.8 

16   7   2.95 

19  53  28.6 

2.0 

21.4 

1.61 

21 

1617.4 

16  18  40.98 

-2025   9.4 

1.8 

19.3 

1.46 

5 

13   8.4 

16   6  34.17 

-19  5212.4 

2.0 

21.4 

1.62 

22 

1613.5 

16  18  40.56 

20  25  3.1 

1.8 

19.3 

1.46 

6 

13   4.0 

16   6   5.04 

19  50  55.3 

2.0 

21.4 

1.62 

23 

16  9.6 

1618  39.35 

2024  54.9 

1.8 

19.4 

1.47 

7 

12  59.6 

16   5  35  59 

19  49  37.2 

2.0 

21.5 

1.62 

24 

16   5.6 

1618  37.36 

20  24  44.9 

1.8 

19.5 

1.47 

8 

12  55.2 

16   5  5.82 

19  4818.1 

2.0 

21.5 

1.62 

25 

16    1.6 

16  1834.59 

20  24  33.1 

1.8 

19.5 

1.48 

9 

12  50.7 

16   4  35.78 

19  46  58.2 

2.0 

21.5 

1.62 

26 

1557.6 

16  1831.04 

-20  24  19.5 

1.8 

19.6 

1.48 

10 

12  46.3 

16   4   5.47 

-19  45  37.5 

2.0 

21.5 

1.62 

27 

15  53.6 

16  1826.71 

2024   4.1 

1.9 

19.6 

1.48 

11 

12  41.9 

16   3  34.91 

19  44  16.0 

2.0 

21.5 

1.62 

28 

15  49.6 

16  1821.61 

20  23  46.8 

1.9 

19.7 

1.49 

12 

12  37.4 

16   3   4.14 

19  42  53.8 

2.0 

21.6 

1.62 

29 

1545.5 

16  18  15.73 

2023  27.8 

1.9 

19.8 

1.49 

13 

12  33.0 

16   2  33.17 

19  4130.9 

2.0 

21.6 

1.63 

30 

1541.5 

1618  9.08 

2023  6.9 

1.9 

19.8 

1.50 

14 

12  28.5 

16   2   2.03 

19  40   7.4 

2.0 

21.6 

1.63 

31 

1537.4 

1618    1.65 

-20  22  44.2 

1.9 

19.9 

1.50 

15 

1224.1 

16    130.74 

-19  3843.3 

2.0 

21.6 

1.63 

Apr.  1 

1533.4 

1617  53.46 

20  2219.8 

1.9 

19.9 

1.51 

16 

12  19.6 

16   0  59.32 

19  37  18.8 

2.0 

21.6 

1.63 

2 

1529.3 

1617  44.49 

20  2153.5 

1.9 

20.0 

1.51 

17 

12  15.2 

16   0  27.80 

19  35  5.3.8 

2.0 

21.6 

1.63 

3 

1525.2 

1617  34.76 

20  2125.5 

1.9 

20.1 

1.52 

18 

1210.7 

1559  56.19 

19  34  28.4 

2.0 

21.6 

1.63 

4 

1521.1 

161724.28 

20  20  55.7 

1.9 

20.1 

1.52 

19 

12  6.3 

155924.52 

19  33   2.8 

2.0 

21.6 

1.63 

5 

15  17.0 

16  17  13.05 

-202024.2 

1.9 

20.2 

1.53 

20 

12    1.8 

15  5852.80 

-19  3136.9 

2.0 

21.6 

1.63 

6 

15  12.9 

1617    1.06 

20  19  50.8 

1.9 

20.2 

1.53 

21 

1157.3 

15  5821.07 

19  30  10.8 

2.0 

21.6 

1.63 

7 

15  8.7 

16  1648.33 

20  19  15.7 

1.9 

20.2 

1.53 

22 

1 1  52.9 

15  57  49.34 

19  28  44.7 

2.0 

21.6 

1.63 

8 

15  4.6 

16  16  34.86 

20  18  38.8 

1.9 

20.3 

1.54 

23 

1 1  48.4 

1557  17.63 

19  27  18.4 

2.0 

21.6 

1.63 

9 

15  0.4 

16  1620.68 

20  18   0.2 

1.9 

20.3 

1.54 

24 

1143.9 

15  56  45.97 

19  2552.1 

2.0 

21.6 

1.63 

10 

14  56.2 

16  16   5.77 

-20  17  19.9 

1.9 

20.4 

1.54 

25 

1139.5 

15  56  14.37 

-19  24  25.9 

2.0 

21.6 

1.63 

11 

14  52.0 

16  1550.14 

20  16  37.8 

1.9 

20.4 

1.55 

26 

1135.0 

1555  42.86 

19  22  59.9 

2.0 

21.6  1.63 

12 

14  47.8 

161533.82 

20  1554.1 

1.9 

20.5 

1.55 

27 

1130.6 

15  55  11.45 

19  2134.0 

2.0 

21.6  1.6:^ 

13 

14  43.5 

16  1516.81 

20  15   8,7 

1.9 

20.5 

1.56 

28 

1126.1 

15  54  40.17 

19  20   8.3 

2.0 

21.6  1.63 

14 

14  39.3 

16  14  59.12 

2014  21.6 

1.9 

20.6 

1.56 

29 

1121.7 

15  54   9.04 

19  18  43.0 

2.0 

21.6  1.63 

15 

14  35.1 

1614  40.77 

-2013  32.9 

1.9 

20.6 

1.56 

30 

1117.2  15  53  38.07 

-1917  18.1 

2.0 

21.6,  1.62 

16 

14  30.9 

1614  21.76 

-20  12  42.6 

1.9 

20.7 

1.57 

31 

11  12.8  1553   7.29-19  1553.5 

2.0 

21.6  1.62 
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FOE  TRA]srSIT  AT  WASHIKGTOIT. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.Aicension 

at 

Transit. 

Apparent 

Oeolination 

at 

Transit. 

Hor. 
Par. 

II 
S8.0 

Polar 
Semi- 
dlam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Decnnation 

at 

Transit. 

Hor. 
Par. 

Pola» 
Semi 
diam. 

1 

8.T.of 

Paaa. 
Ifer. 

I 

s" 
1.48 

Jane  1 

h    m 
11    8.3 

h   m     B 
15  52  36.73 

O       1        II 

-19  14  29.5 

II 
21.6 

1.62 

July  17 

Ji    m 
752.7 

h  m    s 
15  37  44.81 

0    1     II 
-183625.0 

II 
1.9 

19.8 

2 

II    3.9 

15  52   6.40 

19  13   6.0 

•iO 

21.6 

1.62 

18 

7  48.7 

15  37  40.78 

183626.0 

1.8 

19.8 

1.48 

3 

1059.5 

15  5136.32 

19  1143.2 

8.0 

21.6 

1.62 

19 

7  44.7 

15  37  37.51 

183629.5 

1.8 

19.7 

1.48 

4 

10  55.0 

15  51    6.50 

19  1021.1 

8.0 

21.5 

1.62 

20 

7  40.7 

15  37  34.98 

183635.6 

1.8 

19.6 

1.47 

5 

10  50.6 

15  50  36.98 

19   8  59.7 

8.0 

21.5 

1.62 

21 

736.7 

15  3733.19 

18  36  44.2 

1.8 

I9.G 

1.47 

6 

10  46.2 

15  50   7.76 

-19   7  39.3 

2.0 

21.5 

1.61 

22 

7  32.8  15  3732.15 

-18  36  55.3 

1.8 

19.5 

1.46 

7 

1041.8  1549  38.88 

19   6  19.8 

2.0 

21.5 

1.61 

23 

7  28.8  15  37  31. «> 

18  37   9.0 

1.8 

19.5 

1.46 

8 

10  37.4  15  4910.35 

19   5    1.2 

2.0  21.5 

1.61 

24 

724.9 

15  37  32.30 

183725.2 

1.8 

19.4 

1.46 

9 

10  33.0  15  48  42.21 

19   3  43.8 

2.0  21.4 

1.61 

25 

721.0 

153733.49 

1837  43.8 

1.8 

19.4 

1.45 

10 

10  28.6 

15  4814.44 

19   227.4 

2.0  21.4 

1.61 

26 

7  17.1 

15  37  35.43 

18  38  4.9 

1.8 

19.3 

1.45 

11 

10  24.2 

15  47  47.08 

-19    1  12.2 

2.0  21.4 

1.60 

27 

7  13.2I  15  37  38.11 

-18  3828.6 

1.8 

19.3 

L44 

12 

10  19.8 

15  47  20.15 

18  59  58.3 

2.0  21.4 

1.60 

28 

7   9.4  15  37  41.52 

18  38  54.7 

1.8 

19.2 

1.44 

13 

1015.4 

15  46  53.67 

1858  45.6 

2.0  21.3 

1.60 

29 

7  5.5I  1537  45.68]   183923.3 

1.8 

19.2 

1.43 

14 

1011. 1 

15  46  27.65 

18  57  34.3 

2.0  21.3 

1.60 

30 

7    1.6115  37  50.58    18  3954.3 

1.8 

19.1 

1.43 

15 

10   6.7 

1546   2.10 

18  56  24.5 

2.0  21.3 

1.60 

31 

6  57.8115  37  56.20;    184027.7 

1.8 

19.0 

1.43 

16 

10  2.4 

15  45  37.04 

-1855  16.1 

2.0  21.2 

1.59 

Aug.  1 

6  54.o|  15  38   2.57-18  41    3.7 

1.8 

19.0 

1.42 

17 

9  58.0 

15  4512.50 

18  54   9.3 

2.0  21.2 

1.59 

2 

6  50.2  15:)8  9.66    184142.0 

1.8 

18.9 

1.42 

18 

9  53.7 

15  44  48.47 

1853   4.1 

2.0  21.2 

1.59 

3 

6  46.4  15  3817.50 

18  4222.6 

1.8 

18.9 

1.41 

19 

9  49.4 

15  4424.97 

18  52   0.6 

2.0  21.2 

1.59 

4 

6  42.6  15  3826.06 

18  43  6.7 

1.8 

18.8 

1.41 

'^O 

9  45.1 

15  44   2.02 

1850  58.8 

2.0  21.1 

1 

1.58 

5 

6  38.8|  15  3835.37 

184351.3 

1.8 

18.8 

1.41 

21 

9  40.8 

15  43  39.62 

-1849  58.8 

2.0  21. 1 

1.58 

6 

6  35.0  15  38  45.40 

-18  44  39.2 

1.8 

18.7 

1.40 

22 

936.5 

15  4317.80 

18  49   0.6 

2.0  21.1 

1.58 

7 

631.3  1538  56.15 

18  4529.4 

1.8 

18.7 

1.40 

23 

9  32.2 

15  42  56.56 

18  48   4.3 

2.021.0 

1.57 

8 

627.5  15  39   7.62 

18  4621.9 

1.8 

18.6 

1.39 

24 

927.9 

1542  35.92 

18  47   9.H 

2.o|21.0 

1.57 

9 

6  23.8  1539  19.80 

1847  16.8 

1.7 

18.6 

1.39 

25 

9  23.7 

15  4215.87 

18  46  17.4 

2.0  20.9 

1 

1.57 

10 

6  20.1 115  39  32.70 

1 

184813.8 

1.7 

18.5 

1.39 

26 

9  19.4 

154156.43 

-18  45  26.9 

2.0, 20.9 

1.56 

11 

616.4,15  39  46.31 

-184913.1 

1.7 

18.5 

1.38 

27 

9  15.2 

15  4137.61 

18  44  38.4 

2.0  20.8 

1.56 

12 

612.7:  15  40  0.62 

1850  14.6 

1.7 

18.4 

1.38 

28 

910.9 

15  41  19.42 

184351.9 

2.0*20.8 

1.56 

13 

6   9.0:15  4015.64 

1851  18.4 

1.7 

18.3 

1.38 

29 

9   6.7 

1541    1.88 

1843   7.6 

I.9J2O.7 

1.55 

14 

6   5.3  15  40  31.35 

18  5224.2 

1.7 

18.3 

1.37 

30 

9   2.5 

1540  44.99 

18  42  25.3 

1.9  20.7 

1.55 

15 

6    1.7 

15  40  47.75 

1853  32.2 

1.7 

ia2 

1.37 

July  1 

8  58.3 

15  40  28.75 

-184145.3 

1.9 

20.6 

1.55 

16 

5  58.0 

1541    4.83 

-1854  42.4 

1.7 

18.2 

1.36 

2 

8  54.1 

15  40  13.19 

1841    7.4 

1.9 

20.6 

1.54 

17 

5  54.4 

15  4122.58 

185554.6 

1.7 

18.1 

1.36, 

3 

8  49.9 

15  39  58.30 

I8403I.8 

1.9 

20.5 

1.54 

18 

550.8 

154141.01 

1857  8.7 

1.7 

18.1 

1.961 

4 

8  45.8 

15  39  44.11 

18  39  58.6 

1.9 

20.5 

1.54 

19 

547.2 

15  42  O.ll 

185824.9 

1.7 

18.0 

1.35 

5 

841.6 

15  39  30.60 

18  39  27.6 

1.9 

20.4 

1.53 

20 

5  43.6 

154219.87 

1859  43.0 

1.7 

18.0 

1.35 

6 

8  37.4 

15  39  17.80 

-18  38  58.9 

1.9 

20.4 

1.53 

21 

5  40.0 

15  4240.28 

-19   1    3.0 

1.7 

17.9 

1.35 

7 

83.3.3 

15  39   5.71 

18  38  32.6 

1.9 

20.3 

1.52 

22 

5  36.4 

1543    1.34 

19  224.9 

1.7 

17.9 

1.34 

8 

829.2 

15  38  54.33 

18  38   8.7 

1.9 

20.3 

1.52 

23 

5  32.8 

154323.05 

19   348.6 

1.7 

17.8 

K34 

9 

825.1 

15  38  43.66 

18  37  47.2 

1.9 

20.2 

1.52 

24 

5  29.2 

15  43  45.41 

19  5  14.2 

1.7 

17.8 

1.34 

10 

821.0 

153833.72 

1837  28.2 

1.9 

30.2 

i.5i 

25 

525.7 

1544    8.40 

19  6  41.6 

1.7 

17.7 

1.33 

11 

8  16.0 

15  3824.52 

-18  37  11.6 

1.9 

20.1 

1.51 

26 

5  22.2 

15  44  32.03 

-19  8  10.7 

1.7 

17.7 

1.33 

12 

812.8 

15  38  16.06 

18  36  57.6 

1.9 

20.1 

1.50 

27 

5  18.6 

15  44  56.28 

19  941.5 

1.7 

17.6 

1.32 

13 

8   8.8 

15  38  8.33 

18  36  46.1 

1.9 

20.0 

1.50 

28 

515.1 

15  45  22.15 

1911  14.0 

1.6 

17.6 

1.32 

14 

8  4.7 

15  38    1.34 

18  36  37.0 

1.9 

20.0 

1.50 

29 

511.6 

154546.65 

1912  48.2 

1.6 

17.5 

1.31 

15 

8   0.7 

15  37  55.00 

18  36  30.5 

1.9 

19.9 

1.49 

30 

5   8.1 

1546  12.75 

19  14  24.0 

1.6 

17.5 

1.31 

16 

7  56.7 

15  37  49.58 

-18  36  26.5 

1.9  10.9 

1.49 

31 

5   4.6 

15  46  39.46 

-19  16   1.3 

1.6 

17.4 

1.31 

17 

7  52.7 

I537  44.8l'-18  36  25.0 

1.9'  19.8 

1.48 

32 

5    1.1   1547   6.78'-19l7  40.2 

1.6 

17.4'  i.30|| 
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FOE  TRANSIT  AT  WASHINGTON 

Date. 

Mean 

Time 

of 

Tnnait. 

h    m 
13  47.7 

Apparent 

R.  AsoeDfliOD 

at 

Transit. 

Apparent 

Deofination 

at 

Transit. 

Hor. 
Par. 

Polar 
S«mi. 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Ap]>arent 

R.  Ascension 

at 

Transit. 

Apparent 

DeoWtion 

at 

Transit. 

Hor. 
Par. 

Polar 
Semi- 
diam. 

! 
ax.of 

Sem. 
Pass. 
Mer. 

0.73 

Jan.  0 

h    m     8 
829  11.33 

O       /        // 

+  19  30  46.7 

// 

9.5 

8 

0.72 

Feb.  15 

h  m 
10  32.1 

h   m     s 
8  14  25.95 

O       /        // 

+20  25   4.2 

U 

o!5 

1 

13  43.5 

8  28  53.95 

19  3155.6 

9.6 

0.72 

16 

1027.9 

814   8.83 

20  26   3.1 

I.I 

9.5;  0.72  1 

3 

13  30.2 

8  2836.32 

19  33   5.2 

9.6 

0.72 

17 

1023.7 

81351.98 

2027    1.1 

I.I 

9.5 

0.72 

3 

13  35.0 

828  18.46 

19  34  15.5 

9.6 

0.72 

18 

10  19.5 

8  13  35.41 

20  27  57.9 

I.I 

9.5 

0.72 

4 

13.30.8 

8  28   0.38 

19  3526.4 

9.6 

0.72 

19 

10  15.3 

8  1319.12 

20  28  53.7 

I.I 

9.5 

0.72 

5 

1326.6 

827  42.08 

+19  3637.8 

9.6 

0.73 

20 

1011.1 

8  13   3.11 

+20  29  48.4 

1.1 

9.5 

0.72 

6 

1322.3 

82723.57 

19  37  49.8 

9.6 

0.73 

21 

10   6.9 

8  12  47.40 

20  30  42.1 

I.I 

9.5 

0.72 

7 

I3I8.I 

8  27   4.87 

19  39   2.3 

9.6 

o.ra 

22 

10   2.7 

81232.01 

20  3134.6 

I.I 

9.5!  0.72 

8 

13  13.8 

826  45.99 

19  40  J  5.2 

9.6 

0.73 

23 

9  58.5 

81216.93 

20  32  25.9 

1.1 

9.5  0.72 

9 

13   9.6 

82626.94 

19  4128.5 

9.6 

0.73 

24 

9  54.3 

8  12   2.17 

20  33  16.1 

I.I 

9.5  0.72 

10 

13   5.3 

8  26   7.72 

+19  42  42.2 

9.6 

0.73 

25 

9  50.2 

8  1 1  47.75 

+20  34    5.1 

I.I 

9.4, 0.72 

II 

13    I.I 

82548.35 

19  43  56.2 

1. 1 

9.6 

0.73 

26 

9  46.0 

81133.66 

20  34  52.9 

I.I 

9.4  0.72 

12 

1256.8 

8  25  28.85 

19  45  10.4 

9.6 

0.73 

27 

941.8 

8  1 1  19.92 

20  35  39.4 

I.I 

9.4J  0.72 

13 

1252.6 

8  25   9.21 

1946  24.9 

9.6 

0.73 

28 

9  37.7 

811    6.5«a 

20  36  24.7 

I.I 

9.4;  0.72 

14 

1248.3 

824  49.46 

J9  47  39.6 

9.6 

0.73 

29 

9  33.5 

810  53.47 

20  37  8.8 

I.I 

9.4' 

0.72 

15 

12  44.0 

824  29.60 

+1948  54.4 

9.6 

0.73 

Mar.  1 

9  29.4 

810  40.79 

+20  37  51.6 

1.1 

9.4 

0.71 

16 

12  39.8 

8  24   9.65 

19  50   9.2 

9.6 

0.73 

2 

9  25.3 

810  28.48 

20  38  33.2 

1.1 

9.4 

tf.7l 

1          17 

1235.5 

823  49.62 

19  5124.2 

9.6 

0.73 

3 

921.1 

810  16.55 

20  39  13.4 

1.1 

9.4 

0.71 

I          18 

1231.2 

82329.53 

19  52  39.1 

9.6 

0.73 

4 

917.0 

8  10   4.99 

20  39  52.4 

1.1 

9.3 

0.71 

19 

1227.0 

823   9.38 

19  53  54.0 

9.6 

0.73 

5 

912.9 

8  9  53.83 

20  40  30.1 

I.I 

9.3 

0.71 

;         20 

1222.7 

82249.19 

+19  55   8.9 

9.6 

0.73 

6 

9   8.8 

8   9  43.06 

+20  41    6.5 

I.I 

9.3 

0.71 

1         21 

12  18.4 

82228.97 

195623.6 

9.6 

0.73 

7 

9   4.7 

8  9  32.69 

204141.5 

1.1 

9.3 

0.71 

1         22 

12  14.2 

822  8.72 

19  57  38.2 

9.6 

0.73 

8 

9   0.6 

8  9  22.72 

20  42  15.2 

I.I 

9.3 

0.71 

1         ^ 

12  9.9 

8  2148.47 

19  58  52.5 

9.6 

0.73 

9 

8  56.5 

8   9  13.16 

20  42  47.5 

I.I 

9.3 

0.71 

!         24 

12  5.6 

82128.21 

20   0   6.7 

9.6 

0.73 

10 

8  52.4 

8  9   4.01 

20  43  18.5 

1.0 

9.3 

0.71 

25 

12    1.4 

8  21    7.98 

+20    120.6 

9.6 

0.73 

11 

8  48.3 

8  8  55.29 

+20  43  48.1 

1.0 

9.2 

0.70 

26 

1157.1 

820  47.75 

20   2  34.1 

9.6 

0.73 

12 

844.3 

8  8  46.98 

20  44  16.3 

1.0 

9.2 

0.70 

27 

1152.8 

8  2027.57 

20   3  47.3 

9,6 

0.73 

13 

8  40.2 

8   8  39.12 

20  44  43.2 

1.0 

9.2 

0.70 

28 

1148.6 

8  20   7.45 

20   5   0.2 

9.6 

0.73 

14 

8  36.1 

8  8  31.68 

20  45   8.6 

1.0 

9.2 

0.70 

29 

1144.3 

8  1947.38 

20   612.5 

9.6 

0.73 

15 

8  32.1 

8  824.68 

20  45  32.7 

1.0 

9.2 

0.70 

30 

1 1  40.0 

8  1927.38 

+20   7  24.4 

9.6 

0.73 

16 

8  28.0 

8  8  18.12 

+20  45  55.4 

1.0 

9.2 

0.70 

31 

1135.8 

8  19   7.47 

20   8  35.8 

9.6 

0.73 

17 

824.0 

8   812.00 

20  46  16.6 

1.0 

9.2 

0.70 

Feb.  1 

1131.5 

8  18  47.65 

20   9  46.7 

9.6 

0.73 

18 

820.0 

8   8  6.33 

20  46  36.5 

1.0 

9.1 

0.70 

2 

1127.3 

8  1827.92 

20  10  57.0 

9.6 

0.73 

19 

8  16.0 

8   8   1.10 

20  46  54.9 

1.0 

9.1 

0.70' 

3 

1123.0 

8  18  8.31 

2012  6.7 

9.6 

0.73 

20 

8  12.0 

8   7  56.32 

20  47  11.9 

1.0 

9.1 

0.69 

'           4 

11  18.7 

8  17  48.83 

+20  13  15.8 

9.6 

0.73 

21 

8   7.9 

8   7  51.98 

+20  47  27.6 

1.0 

9.1 

0.69 

:           5 

U  14.5 

817  29.48 

2014  24.2 

9.6 

0.73 

22 

8  3.9 

8   7  48.10 

20  47  41.8 

1.0 

9.1 

0.69 

6 

11  10.2 

8  1710.27 

201531.9 

9.6 

0.73 

23 

8   0.0 

8   7  44.67 

20  47  54.6 

1.0 

9.1 

0.69 

1            7 

II    6.0 

8  16  51.23 

20  16  38.8 

1.1 

9.6 

0.73 

24 

7  56.0 

8   7  41.69 

20  48   6.0 

1.0 

9.0 

0.69 

8 

II    1.7 

8  16  32.36 

20  17  45.0 

9.6 

0.73 

25 

7  52.0| 

8   7  39.17 

20  48  16.0 

1.0 

9.0 

0.69 

9 

10  57.5 

8  16  13.67 

+20  18  50.4 

9.6 

0.73 

26 

7  48.0 

8   7  37.10+20  48  24.6 

1.0 

9.0 

0.69 

10 

10  53.3,   8  15  55.18!  201955.0 

i.i 

9.6 

0.73 

27 

7  44.1 

8   7  35.49j  20  48  31.8 

1.0 

9.0 

0.69 

11 

10  40.0,   8  15  36.89    20  20  58.7 

1.1     9.6  0.73 

28 

740.1 

8   7  34.33J  20  48  37.5 

1.0 

9.0 

0.68 

12 

10  44.8    8  1518.81 

2022    1.4 

I.I    9.6  0.73 

29 

7  36.2, 

8   7  33.63    20  48  41.8 

1.0 

9.0 

0.68, 

13 

10  40.6    8  15   0.95 

20  23   3.3 

9.6  0.73 

30 

7  32.3, 

8   7  33.38'  20  48  44.8 

1.0 

9.0 

0.68 

14 

10  36.3    8l4  43.33-f-20  24    4.2 

I.I,   9.5  0.73 

31 

7  28.3, 

8   7  33.59+20  48  46.3 

1.0 

9.0 

0.68 

15  10  32.1     8l4  25.95+'20  25   4.*^    \a[   9.50.73! 

Apr.   1 

7  24.4 

8   7  34.25+20  48  46.4 

1.0 

8.9  0.68, 
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FOE  TEAIfSIT  AT  WASHINGTON. 

1 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  AaoensioD 

at 

Transit. 

Apparent 

DeoUnation 

at 

Transit. 

Hor. 
Par. 

Polar 
Semi- 
diam. 

a.T.of 

Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

\i    m 
17  43.9 

R.  Ascension 

at 

Transit. 

h  m     8 
9  3134.87 

DeoE^on 

at 

Transit. 

Hor. 
Par. 

II 
1.0 

Polar 

Send 
diam. 

( 
8.T.of 

Paaa. 
Mer. 

Apr.  1 

h    m 
7  24.4 

h  m     s 
8   7  34.25 

o       /       /# 

+20  48  46.4 

1.0 

8!9 

0.68 

Nov.16 

O        1        II 

+I538II.2 

8.7 

a 
0.64 

2 

7  20.5 

8   7  35.37 

2048  45.1 

1.0 

8.9 

0.68 

17 

17  40.0 

9  3140.79 

15  37  54.7 

1.0 

8.7 

0.64 

3 

716.6 

8   7  36.04 

20  48  42.4 

1.0 

8.9 

0.68 

18 

17  36.2 

9  3146.29 

15  37  40.2 

1.0 

8.7 

0.64 

4 

7  12.7 

8   7  38.97 

20  48  38.3 

1.0 

8.9 

0.68 

19 

17  32.4 

93151.36 

15  3727.9 

1.0 

8.7 

0.65 

5 

7   8.8 

8   741.46 

20  48  32.8 

1.0 

8.9 

0.68 

20 

17  28.5 

9  3155.99 

15  3717.7 

1.0 

8.7 

0.65 

6 

7   4.9 

8   7  44.41 

+20  4825.9 

1.0 

8.9 

0.67 

21 

17  24.6 

9  32  0.19 

+15  37   9.6 

1.0 

8.7 

0.65 

7 

7    I.O 

8   7  47.80 

20  48  17.6 

1.0 

8.8 

0.67 

22 

17  20.8 

9  32   3.95 

15  37   3.7 

1.0 

8.8  0.65  1 

8 

6  57.2 

8   7  51.65 

20  48  7.9 

1.0 

8.8 

0.67 

23 

17  16.9 

9  32   7.28 

1536  59.8 

1.0 

8.8 

0.65 

9 

653.3 

8   7  55.96 

20  47  56.8 

1.0 

8.8 

0.67 

24 

1713.0 

9  3210.17 

15  36  58.2 

1.0 

8.8 

0.65 

10 

6  49.4 

8   8   0.71 

20  47  44.3 

1.0 

8.8 

0.67 

26 

17   9.1 

9  3212.62 

15  3658.7 

1.0 

8.8 

0.65 

11 

6  45.6 

8   8   5.92 

+2047  30.4 

1.0 

8.8 

0.67 

26 

17   5.2 

9  32  14.63 

+15  37    1.3 

1.0 

8.8 

0.65 

12 

641.8 

8   8  11.58 

204715.1 

1.0 

8.7 

0.67 

27 

17    1.3 

9  32  16.20 

15  37  6.0 

1.0 

8.8 

0.65 

13 

6  37.9 

8   817.68 

20  46  58.4 

1.0 

8.7 

0.67 

28 

16  57.4 

9  32  17.33 

15  3712.9 

1.0 

8.9 

0.66 

14 

6  34.1 

8   8  24.23 

20  46  40.4 

1.0 

8.7 

0.66 

29 

16  53.5 

9  32  18.01 

15  3722.0 

1.0 

8.9 

0.66 

15 

6  30.3 

8   831.22 

20  4621.0 

1.0 

8.7 

0.66 

30 

16  49.6 

9  3218.24 

15  37  33.2 

1.0 

8.9 

0.66; 

16 

6  26.5 

8  8  38.65 

+20  46  0.2 

1.0 

8.7 

0.66 

Dec.   1 

16  45.6 

9  3218.03 

+153746.6 

1.0 

8.9 

0.66 

17 

622.7 

8   8  46.52 

20  4538.1 

1.0 

8.7 

0.66 

'2 

1641.7 

9  3217.38 

15  38  2.1 

1.0 

6.9 

0.66 

18 

6  18.9 

8  8  54.82 

20  45  14.7 

1.0 

8.6 

0.66 

3 

16  37.7 

9  3216.29 

153819.8 

1.0 

8.9 

0.66 

19 

615.1 

8   9   3.55 

20  44  49.9 

1.0 

8.6 

0.66 

4 

16  33.8 

9  3214.75 

15  38  39.6 

1.0 

8.9 

0.66 

20 

6  11.3 

8  912.71 

20  44  23.7 

1.0 

8.6 

0.66 

5 

16  29.8 

9  3212.78 

1539    1.5 

1.0 

9.0 

0.66 

1 

21 

6   7.6 

8  9  22.29 

+20  43  56.2 

1.0 

8.6 

0.66 

6 

1625.8 

93210.36 

+1539  25.6 

1.0 

9.0 

0.67 

22 

6   3.8 

8  9  32.30 

20  4327.4 

1.0 

8.6 

0.65 

7 

1621.8 

9  32  7.50 

15  3951.8 

1.0 

9.0 

0.67' 

23 

6   O.i 

8  9  42.72 

20  42  57.2 

1.0 

8.6 

0.65 

8 

16  17.9 

9  32  4.21 

1540  20.0 

1.0 

9.0 

0.67 

24 

5  56.3 

8  9  53.56 

20  4225.7 

1.0 

8.6 

0.65 

9 

16  13.9 

9  32  0.48 

1540  50.3 

1.0 

9.0 

0.67 

25 

5  52.6 

8  10  4.80 

20  4153.0 

1.0 

8.5 

0.65 

10 

16  9.9 

9  3156.33 

154122.7 

1.0 

9.0 

0.67. 

26 

5  48.8 

8  10  16.45 

+20  41  18.9 

1.0 

8.5 

0.65 

11 

16   5.9 

9  3151.74 

+15  4157.2 

1.0 

9.1 

0.67 

27 

5  45.1 

8  1028.51 

2040  43.5 

1.0 

8.5 

0.65 

12 

16    1.8 

9  3146.73 

15  4233.7 

1.0 

9.1 

0.67 

28 

541.4 

81040.97 

20  40  6.9 

1.0 

8.5 

0.65 

13 

1557.8 

9  3141.29 

154312.1 

1.0 

9.1 

0.67  1 

29 

5  37.6 

810  53.82 

20  3928.9 

1.0 

8.5 

0.65 

14 

1553.8 

9  3135.43 

1543  52.6 

1.0 

9.1 

0.68 

30 

533.9 
1840.5 

811    7.07 
92915.82 

203849.6 
+154623.6 

1.0 
1.0 

8.5 
8.4 

0.64 
0.62 

15 
16 

15  49.8 
1545.7 

9  3129.16 
9  3122.47 

1544  35.1 
+154519.5 

1.0 
1.0 

9.1 
9.1 

0.68 
0.681 

N07.    1 

2 

1836.8 

9  2927.94 

1545  36.9 

1.0 

8.4 

0.63 

17 

1541.7 

9  3115.36 

15  46   5.8 

1.0 

9.2 

0.68; 

3 

1833.1 

92939.67 

1544  52.2 

1.0 

8.5 

0.63 

18 

15  37.6 

9  31    7.84 

15  46  54.1 

1.0 

9.2 

0.68 

4 

18  29.3 

92951.00 

1544   9.3 

1.0 

8.5 

0.63 

19 

15  33.5 

930  59.93 

1547  44.3 

1.0 

9.2 

0.66 

5 

1825.6 

9  30    1.92 

15  43  28.5 

1.0 

8.5 

0.63 

20 

1529.5 

9  30  51.61 

1548  36.3 

1.0 

9.2 

0.68 

6 

1821.8 

9  3012.44 

+154249.6 

1.0 

8.5 

0.63 

21 

15  25.4 

9  30  42.88 

+15  49  30.2 

1.0 

9.2 

0.68 

7 

18  18.1 

9  30  22.56 

15  4212.6 

1.0 

8.5 

0.63 

22 

1521.3 

9  30  33.77 

15  50  25.9 

1.0 

9.2 

0.68! 

8 

1814.3 

9  30  32.26 

15  4137.7 

1.0 

8.5 

0.63 

23 

1517.2 

9  3024.26 

15  5123.4 

1.0 

9.2 

0.68  1 

9 

18  10.5 

9  30  41.55 

1541    4.7 

1.0 

8.5 

0.63 

24 

15  13.1 

9  30  14.36 

15  5222.6 

1.0 

9.3 

0.69 

10 

18   6.7 

9  30  50.42 

15  40  33.8 

1.0 

6.6 

0.63 

25 

15  9.0 

9  30   4.08 

15  5323.6 

1.0 

9.3 

0.69 

11 

18  2.9 

9  30  58.88 

+1540   4.9 

1.0 

8.6 

0.64 

26 

15  4.9 

929  53.41 

+15  54  26.3 

1.0 

9.3 

0.69 

12 

17  59.1 

9  31    6.92 

15  39  38.1 

1.0 

8.6 

0.64 

27 

15  0.8 

9  2942.37 

15  5530.7 

1.0 

9.3 

0.69, 

13 

17  55.3 

9  3114.54 

15  3913.3 

1.0 

8.6 

0.64 

28 

14  56.7 

9  29  30.97 

15  5636.7 

1.0 

9.3 

0.69 

14 

1751.5 

9  3121.74 

153850.5 

1.0 

8.6 

0.64 

29 

14  52.6 

92919.20 

15  57  44.3 

1.0 

9.3 

0.69 

15 

17  47.7 

9  3128.52 

153829.8 

1.0 

8.7 

0.64 

30 

14  48.4 

9  29  7.08 

155853.5 

1.1 

9.3 

0.69 

16 

17  43.9 

9  3134.87 

+153811.2 

1.0 

8.7 

0.64 

31 

14  44.3 

9  28  54.60 

+16   0   4.2 

1.1 

9.3 

0.69  i 

17 

1740.0 

93140.79 

+15  37  54.7 

1.0 

8.7 

0.64 

32 

14  40.1 

92841.77 

+16   1  16.5 

1.1 

9.4 

0.69 
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FOB  TRANSIT  AT  WASHINGTON. 

Dftte. 

HMD 

Time 

of 

Tnnsit. 

at 
Tranait. 

at 

Tranait. 

Hor. 
Par. 

Semi- 
diam. 

8.T.o« 
Sem. 
Paaa. 
Mer. 

Date. 

Mean 

Time 

of 

Tranait^ 

Apiwrent 

R.  AaoensioD 

at 

Transit. 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.Tof 
Sem. 
Pass. 

Mer. 

Jan.    1 

h    m 
18  17.8 

h 
13 

m     s 
3  57.44 

o 
-6 

1     // 
5  47.3 

n 

0.5 

It 
1.8 

0.12 

Feb.  15 

h  m 
15  20.4 

h   m     8 
13    3  33.06 

O       1        II 

-6    1  47.8 

O.G 

1.9 

s 
0.13 

2 

18  13.9 

13 

4    1.42 

6 

6  9.8 

0.5 

1.8 

0.12 

16 

15  16.4 

13   328.02 

6    1  15.0 

0.5 

1.9 

0.13 

3 

18  10.0 

13 

4    5.19 

6 

631.1 

0.5 

1.8 

0.12 

17 

15  12.4 

13   322.80 

6   041.1 

0.5 

1.9 

0.13 

4 

18   6.2 

13 

4   8.76 

6 

651.1 

0.5 

1.8 

0.12 

18 

15   8.4 

13   3  17.42 

6   0   6.3 

0.5 

1.9 

0.13 

5 

18  2.3 

13 

4  12.13 

6 

7   9.8 

0.5 

1.8 

0.12 

19 

15   4.4 

13   3  11.87 

5  59  30.4 

0.5 

1.9 

0.13 

6 

17  58.4 

13 

4  15.29 

-6 

7  27.2 

0.5 

1.8 

0.12 

20 

15   0.4 

13   3   6.16 

-5  58  53.6 

0.5 

1.9 

0.13 

7 

17  54.5 

13 

4  18.25 

6 

7  43.3 

0.5 

1.8 

0.12 

21 

14  56.3 

13   3   0.28 

5  58  1.5.8 

0.5 

1.9 

0.13 

8 

17  50.7 

13 

4  21.00 

6 

7  58.2 

0.5 

1.8 

0.12 

22 

14  52.3 

13   2  54.25 

6  57  37.0 

0.5 

1.9 

0.13 

9 

17  46.8 

13 

4  23.54 

6 

811.8 

0.5 

1.8 

0.12 

23 

14  48.3 

13   248.06 

5  56  57.3 

0.5 

1.9 

0.13 

10 

17  42.9 

13 

4  25.87 

6 

824.1 

0.5 

1.8 

0.12 

24 

14  44.2 

13   241.72 

5  56  16.7 

0.5 

1.9 

0.13 

II 

17  39.0 

13 

4  27.99 

-6 

8  35.1 

0.5 

1.8 

0.12 

25 

14  40.2 

13   2:^5.23 

-5  55  35.1 

0.5 

1.9 

0.13 

12 

17  35.1 

13 

4  29.91 

6 

844.8 

0.5 

1.8 

0.12 

26 

14  36.1 

13   228.59 

5  54  52.7 

0.5 

1.9 

0.13 

13 

1731.2 

13 

4.31.61 

6 

8  53.2 

0.5 

1.8 

0.12 

27 

14  32.1 

13   221.81 

5  54   9.5 

0.5 

1.9 

0.13 

14 

17  27.3 

13 

4  33.10 

6 

9   0.3 

0.5 

1.8 

0.12 

28 

14  28.0 

13  214.89 

5  53  25.4 

0.5 

1.9 

0.13 

15 

17  23.4 

13 

4  34.38 

6 

9  6.1 

0.5 

1.6 

0.12 

29 

14  24.0 

13   2   7.83 

5  5240.4 

0.5 

1  9 

0.13 

16 

17  19.4 

13 

4  35.45 

-6 

910.7 

0.5 

1.8 

0.12 

Mar.  I 

14  19.9 

13  2   0.63 

-5  5154.7 

0.5 

1.9 

0.13 

«7 

17  15.6 

13 

4  36.31 

6 

9  13.9 

0.5 

1.8 

0.12 

2 

14  15.9 

13    153.31 

551    8.2 

0.5 

1.9 

0.13 

18 

1711.6 

13 

4  36.96 

6 

915.8 

0.5 

1.8 

0.12 

3 

14  11.9 

13    145.85 

5  50  20.9 

0.5 

1.9 

0.13 

1          19 

17   7.7 

13 

4  37.41 

6 

916.5 

0.5 

1.8 

0.12 

4 

14    7.8 

13    138.27 

549  32.8 

0.5 

1.9 

0.13 

1         20 

17   3.7 

13 

4  37.64 

6 

9  15.9 

0.5 

1.8 

0.12 

5 

14   3.7 

13    130.56 

5  48  44.0 

0.5 

1.9 

0.13 

1         21 

1659.8 

13 

4  37.67 

-6 

914.6 

0.5 

1.9 

0.12 

6 

1359.6 

13    122.74 

-5  47  54  5 

0.5 

1.9 

0.13 

22 

16  55.9 

13 

4  37.48 

6 

9  10.8 

0.5 

1.9 

0.12 

7 

1355.6 

13    1  14.80 

547   4.4 

0.5 

1.9 

0.13 

23 

16  51.9 

13 

4  37.09 

6 

9  6.3 

0.5 

1.9 

0.12 

8 

1351.5 

13    1    6.75 

5  46  13.5 

0.5 

1.9 

0.13 

24 

16  48.0 

13 

4  36.50 

'  6 

9    0.6 

0.5 

1.9 

0.12 

9 

13  47.4 

13   0  58.59 

545  22.1 

0.5 

1.9 

0.13 

25 

1644.1 

13 

4  35.70 

6 

853.6 

0.5 

1.9 

0.12 

10 

13  43.4 

13   0  50.32 

5  44  30.0 

0.5 

1.9 

0.13 

26 

16  40.1 

13 

4  34.69 

-6 

8  45.4 

0.5 

1.9 

0.12 

11 

13  39.3 

13   041.96 

-543  37.3 

0.5 

1.9 

0.13 

27 

16  36.2 

13 

4  33.48 

6 

8  35.9 

0.5 

1.9 

0.12 

12 

13  35.2 

13   0  33.50 

5  42  43.9 

0.5 

1.9 

0.13 

28 

1632.2 

13 

4  32.07 

6 

825.2 

0.5 

1.9 

0.12 

13 

1331.2 

13  024.94 

54150.1 

0.5 

1.9 

0.13 

29 

1628.2 

13 

4  30.46 

6 

813.2 

0.5 

1.9 

0.13 

14 

1327.1 

13   016.29 

5  40  55.8 

0.5 

1.9 

0.13 

30 

1^24.3 

13 

4  28.64 

6 

8  0.0 

0.5 

1.9 

0.13 

15 

13  23.0 

13   0   7.57 

540    1.0 

0.5 

1.9 

0.13 

31 

1620.3 

13 

4  26.62 

-6 

7  45.6 

0.5 

1.9 

0.13 

16 

13  18.9 

12  59  58.76 

-5  39   5.6 

0.5 

1.9 

0.13 

Fi»b.  1 

1616.3 

13 

4  24.40 

6 

7  30.0 

0.5 

1.9 

0.13 

17 

1314.9 

12  59  49.87 

5  38  9.8 

0.5 

1.9 

0.13 

2 

16  12.4 

13 

4  21.99 

6 

7  13.1 

0.5 

1.9 

0J3 

18 

13  10.8 

125940.91 

537  13.7 

0.5 

1.9 

0.13 

3 

16  8.4 

13 

4  19.37 

6 

655.0 

0.5 

1.9 

0.13 

19 

13  6.7 

125931.89 

536  17.1 

0.5 

1.9 

0.13 

4 

16  4.4 

13 

4  16.56 

6 

635.8 

0.5 

1.9 

0.13 

20 

13  2.6 

12  5922.79 

5  3520.2 

0.5 

1.9 

0.13 

5 

16  0.4 

13 

4  13.55 

-6 

615.4 

0.5 

1.9 

0.13 

21 

1258.5 

125913.64 

-5.34  22.9 

0.5 

1.9 

0.13 

6 

1556.5 

13 

4  10.34 

6 

5  53.7 

0.5 

1.9 

0.13 

22 

12  54.4 

1259   4.44 

5  33  2.'>.3 

0.5 

1.9 

0.13 

7 

15  52.5 

13 

4   6.95 

6 

530.9 

0.5 

1.9 

0.13 

23 

12  50.3 

12  58  55.19 

5  32  27.5 

0.5 

1.9 

0.13 

8 

1548.5 

13 

4    3.37 

6 

5   7.0 

0.5 

1.9 

0.13 

24 

12  46.3 

125845.88 

5  3129.3 

0.5 

1.9 

0.13 

9 

15  44.5 

13 

359.59 

6 

441.9 

0.5 

1.9 

0.13 

25 

1242.2 

125836.53 

530  30.9 

0.6 

1.9 

0.13 

10 

1540.5 

13 

3  55.62 

-6 

4  15.6 

0.5 

1.9 

0.13 

26 

1238.1 

125827.15 

-5  29  32.4 

0.5 

1.9 

0.13 

11 

15  36.5 

13 

3  51.47 

6 

3  48.3 

0.5 

1.9 

0.13 

27 

12  34.0 

125817.73 

5  28.33.6 

0.5 

1.9 

0.13 

12 

15  32.5 

13 

3  47.14 

6 

319.8 

0.5 

1.9 

0.13 

28 

12  29.9 

12  58   8.27 

5  27  34.7 

0.5 

1.9 

0.13 

13 

1528.5 

13 

3  42.63 

r> 

2  50.2 

0.5 

1.9 

0.13 

29 

1225.8 

12  57  58.78 

526  35.6 

0.5 

1.9 

0.13 

\4 

1524.5 

13 

3  37.93 

6 

219.5 

0.5 

1.9 

0.13 

30 

1221.8 

12  57  49.28 

5  25  36.4 

0.5 

1.9 

0.13 

15 

1520.4 

13 

3  33.06 

-6 

147.8 

0.5 

1.9 

0.13 

31 

1217.7 

12  57  39.75 

-524  37.1 

0.5 

1.9 

0.13 

16 

15  16.4 

13 

328.02 

-6 

1  15.0 

0.5 

1.9 

0.13 

Apr.   1 

12  13.5 

1257  30.21 

-523  37.8 

0.5 

1.9  0.13 
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FOE  TRANSIT  AT  WASHINGTON, 

Date. 

Mean 

Time 

of 

TraoBlt. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

DeounatioD 

at 

Transit. 

Her. 
Par. 

II 
0.5 

Semi 
ditim. 

r.9 

S.T.of 
Sem. 
Paas. 
Mer. 

0.13 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit, 

Apparent 

DeoUuation 

at 

Transit. 

Hor. 
Par. 

II 

0.5 

Semi 
^iam. 

8.T.of! 
Sem. 
Pass. 
Mer. 

Apr.  1 

h    m 
1213.5 

h   m     8 
12  57  30.21 

O        /        II 

-5  23  37.8 

Ma>  16 

1)     m 
9  10.3 

h  m     s 
12  51    9.59 

-4  44  46.3 

.1    » 
1.9  0.13 

2 

12   9.5 

12  57  20.65 

5  22  38.4 

0.5 

1.9  0.13 

17 

9   6.3 

1251    3..52 

4  44  10.2 

O.B 

1.9' 0.13 

3 

12   5.4 

1257  11.09 

52139.0 

0.5 

1.9  0.13 

18 

9   2.2 

12  50  57.00 

4  43  35.0 

0.5 

1.9!  0.13 

4 

12    1.3 

12  57    1.52 

5  20  39.6 

0.5 

1.9  0.13 

19 

8  58.2 

1250  51.83 

4  43   0.8 

0.5 

1.9' 0.13. 

5 

1 1  57.2 

12  5651.95 

5  19  10.2 

0.5 

1.9  0.13 

20 

8  54.2 

12  50  46.22 

4  4227.6 

0.5 

1.9' 0.13; 

6 

II  53.1 

12  56  42.39 

-5  18  40.9 

0.5 

1.9  0.13 

21 

8  50.2 

12  50  40.77 

-4  4155.5 

0.5 

1,9  0.13 

7 

1 1  49.0 

12  56  32.84 

51741.7 

0.5 

1.9  0.13 

22 

8  46.1 

12  50  35.48 

4  4124.4 

0.5 

1.9' 0.13 

;       « 

1144.9 

12  5623.30 

516  42.6 

0.5 

1.9  0.13 

23 

8  42.1 

1250  30.35 

4  40  54.3 

0.5 

1.9*0.13 

1       ^ 

1 1  40.8 

12  56  13.78 

5  15  43.6 

0.5 

1.9  0.13 

24 

8  38.1 

12  50  25.38 

4  4025.2 

0.5 

1.9' 0.13 

10 

1 1  36.7 

12  56   4.27 

5  14  44.9 

0.5 

1.90.13 

25 

8  34.1 

12  50  20.57 

4.39  57.3 

0.5 

1.9.(1.13 

1 

11 

1 1  32.6 

12  55  54.80 

-513  46.3 

0.5 

1.9,0.13 

26 

8  30.1 

12  50  15.94 

-4  39.30.4 

0.5 

1.9  0.13 

12 

1 1  28.5 

12  55  45.36 

512  48.0 

0.5 

1.9 

0.13 

27 

8261 

1250  11.47 

4  39   4.6 

0.5 

1.9' 0.13 

13 

1 1  24.5 

12  55.35.95 

5  1 1  49.8 

0.5 

1.9 

0.13 

28 

822.1 

1250   7.17 

4  3839.8 

0.5 

1.9*  0.13 

14 

1120.4 

I2  55  26.5S 

5  1051.9 

0.5 

1.9 

0.13 

29 

8  18.1 

12  50   3.04 

4  38  16.2 

0.5 

1.9' 0.13 

15 

II  16.3 

12  55  17.26 

5   9  54.4 

0.5 

1.9 

0.13 

30 

814.1 

12  49  59.09 

4  37  53.7 

0.5 

1.9' 0.13 

j 

16 

11  12.2 

12  55   7.99 

-5   8  57.2 

0.5 

1.9 

0.13 

31 

8  10.1 

12  49.-55.31 

-4  37  32.3 

0.5 

1.9' 0.13 

17 

11    8.1 

12  54  58.76 

5   8   0.4 

0.5 

1.9 

0.13 

June  1 

8  6.1 

12  49  51.70 

4  37  12.1 

0.5 

1.9' 0.13 

18 

11    4.1 

12  54  49.59 

5   7   3.9 

0.5 

1.9 

0.13 

2 

8  2.1 

12  49  48.28 

4  36  52.9 

0.5 

1.9  0.131 

19 

11    0.0 

12  54  40.48 

5   6   7.9 

0.5 

1.9 

0.13 

3 

7  58.1 

12  49  45.04 

4  36  35.0 

0.5 

1.9' 0.13 1 

20 

10  55.9 

12.54  31.44 

5   5  12.3 

0.5 

1.9 

0.13 

4 

7  54.1 

12  49  41.98 

4  36  18.1 

0.5 

1.9' 0.13! 

1          1 

21 

10  51.8 

12  54  22.45 

-5   4  17.1 

0.5 

1.9 

0.13 

5 

7  50.2 

12  49  39.10 

-4:J6   2.5 

0.5 

1.9  0.13 

22 

10  47.7 

12  54  13.54 

5   3  22.4    0.5 

1.9 

0.13 

6 

7  46.2 

1249  36.40 

4  35  48.0 

0.5 

1.9  0.13' 

23 

10  43.6 

12  54    4.71 

5   2  28.2    0.5 

1.9 

0.13 

7 

7  42.2 

1249  33.89 

4  35  34.7 

0.5 

1.9  0.13 

24 

10  39.6 

12  53  55.96 

5    134.5    0.5 

1.9 

0.13 

8 

7  38.2 

12  49  31.58 

4  3522.7 

0.5 

1.9  0.12 

25 

10  35.5 

12  53  47.28 

5   0  41.4    0.5 

1.9 

0.13 

9 

7  34.3 

12  49  29.44 

43511.8 

0.5 

1.9  0.12 

26 

1031.4 

12  53  38.68 

-4  59  48.8    0.5 

1.9 

0.13 

10 

7  30  3 

12  49  27.50 

-4  35   2.1 

0.5 

1.9  0  12 

27 

10  27.3 

12  53  30.18 

4  58  56.8    0.5 

1.9 

0.13 

11 

7  26.3 

12  49  25.74 

4  34  53.6 

0.5 

1.9  0.12 

28 

10  23.3 

12  53  21.77 

4  58   5.4    0.5 

1.9 

0.13 

12 

7  22,4 

1249  24.18 

4  34  46.3 

0.5 

1.9  0.12 

29 

1019.2 

12  53  13.45 

4  57  14.6    0.5 

1.9 

0.13 

13 

718.4 

1249  22.81 

4  34  40.3 

0.5 

1.9;  0.12 

30 

10  15.1 

12  53   5.22 

4  5624.5    0.5 

1.9 

0.13 

14 

7  14.5 

12  49  21.63 

4  34  35.5 

0.5 

1.9  0.12 

May    1 

10  11.0 

12  52  57.10 

-4  55  35.0    0.5 

1.9 

0.13 

15 

7  10.5 

12  49  20.64 

-4  34  31.9 

0.5 

1.9,0.12 

2 

10   7.0 

12  52  49.08 

4  54  46.2    0.5 

1.9 

0.13 

16 

7   6.6 

12  49  19.84 

4  34  29.5 

0.5 

1.9  0.12 

3 

10   2.9 

125241.17 

4  53  58.1     0.5 

1.9 

0.13 

17 

7   2.6 

12  49  19.24 

4  34  28.4 

0.5 

1.9!  0.12 

4 

9  58.9 

12  52  33.37 

4  53  10.7;   0.5 

1.9 

0.13 

18 

6  58.7 

1249  18.83 

4  34  28.5 

0.5 

1.9  0.12 

5 

9  54.8 

12  52  25.68 

4  52  24.1 

0.5 

1.9 

0.13 

19 

6  54.8 

12  49  18.6^ 

4.34  29.8 

0.5 

1.9  0.12 

6 

9  50.7 

125218.11 

-4  51  38.3 

0.5 

1.9 

0.13 

20 

6  50.8  1249  18.60 

-4  34  32.3 

0.5 

1.9^0.12 

7 

9  46.7 

12  52  10.66 

4  50  53.3|   0.5 

1.9 

0.13 

21 

6  46.9  12  49  18.77 

4  34  36.1 

0.5 

1.8  0.12 

8 

9  42.6 

12  52   3.34 

4  50   9.0    0.5 

1.9 

0.13 

22 

6  43.0  12  4919.13 

4  34  41.0 

0.5 

I.8|0.I2 

9 

9  38.6 

12  5156.15 

4  49  25.6    0.5 

1.9 

0.13 

23 

6  39.1 

1249  19.69 

4  34  47.2 

0.5 

1.8  0.12 

10 

9  34.5 

12  5149.08 

4  48  43.0*   0.5 

1.9 

0.13 

24 

6  3M 

12  49  20.44 

4  34  54.7 

0.5 

1.8  0.12 

1 

11 

9  30.5 

12  5142.15 

-4  48    1.3,   0.5 

1.9 

0.13 

25 

6  31.2!  1249  21.39 

-4  35   3.3 

0.5 

1.8  0.12 

12 

9  26  4 

12  5135.36 

4  47  20.4 

05 

1.9 

0.13 

26 

6  27.3,12  49  22.53 

4  35  13.2 

0.5 

1,8*0.12 

13 

9  22.4 

12  5128.70 

4  46  40.5 

0.5 

1.9 

0.13 

27 

623.4|  12  49  23.86 

4  3524.3 

0.5 

1.8;0.I2| 

14 

918.3 

12  5122.19 

4  46    1.5 

0.5 

1.9 

0.13 

28 

6  19.5j  1249  25.38 

4  35  36.6 

0.5 

1.8  0.12! 

15 

914.3 

12  51  15.82 

4  45  23.4 

0.5 

1.9 

0.13 

29 

6  15.6  12  49  27.10 

4  35  50.2 

0.5 

r.8  0.12i 

1         1 

16 

9  10.3 

12  51    9.59 

-4  44  46.3 

0.5 

1.9 

0.13 

30 

611.7,12  49  29.01 

-4  36   4.9 

0.5 

1.8,0.12 

17 

9   6.3 

12  51    3.52 

-4  44  10.21    0.5 

1.9 

0.13 

.)uly   1 

6   7.8  12  49  31.12 

-4  3620.9 

0.5 

I.8I0.12 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Hean 

Time 

of 

Tnuisit. 

at 
Tranait. 

Apparent 

DeoBnatioD 

at 

TianBit. 

Hor. 
Par. 

Semi- 
diom. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  A  AcensioD 

at 

Transit. 

Apparent 

Decimation 

at 

Trannit. 

O       /        // 

+17  5512.8 

Hor. 
Par. 

Semi- 
diam. 

aT.of 
Sem. 
Pass. 

Her. 

JaD.  1 

h    m 

858.4 

h  m     a 
343    1.45 

O       1        It 

+17  57   6.1 

0.3 

1.3 

0.09 

Feb.  15 

h    m 
6    0.1 

h    m     s 
3  41  38.64 

II 
0.3 

1.3 

o!o9 

2 

8  54.4 

342  56.86 

1756  53.9 

0.3 

1.3 

0.09 

16 

5  56.2 

3  4139.95 

175521.0 

0.3 

1.3 

0.09 

3 

8  50.4 

3  42  52.38 

17  56  42.0 

0.3 

1.3 

0.09 

17 

5  52.3 

34141.40 

17  55  29.7 

0.3 

1.3 

0.09 

4 

846.4 

3  4248.00 

17  56  30.6 

0.3 

1.3 

0.09 

18 

548.4 

3  41  43.00 

17  55  38.8 

0.3 

1.3 

0.09 

5 

842.4 

3  4243.73 

17  56  19.6 

0.3 

1.3 

0.09 

19 

5  44.5 

3  4144.73 

17  55  48.4 

0.3 

1.3 

0.09 

6 

838.4 

3  4239.57 

+17  56   9.0 

0.3 

1.3 

0.09 

20 

540.6 

3  4146.60 

+17  55  58.4 

0.3 

1.3 

0.09 

7 

834.4 

3  42:^5.52 

17  5558.8 

0.3 

1.3 

0.09 

21 

5  36.7 

3  4148.61 

17  56   8.9 

0.3 

1.3 

0.09 

8 

830.4 

3  4231.59 

17  55  49.0 

0.3 

1.3 

0.09 

22 

5  32.8 

3  4150.76 

17  56  19.8 

0.3 

1.3 

0.09 

9 

826.4 

3  4227.77 

17  55  39.6 

0.3 

1.3 

0.09 

23 

5  28.9 

3  4153.05 

175631.2 

0.3 

1.3 

0.09 

10 

822.4 

3  4224.07 

17  55  30.6 

0.3 

1.3 

0.09 

24 

5  25.0 

3  41  55.47 

17  £«  43.0 

0.3 

1.3 

0.09 

11 

818.4 

34220.49 

+17  55  22.1 

0.3 

1.3 

0.09 

25 

521.1 

3  4158.03 

+17  56  55.2 

0.3 

1.3 

0.09 

12 

814.4 

34217.04 

17  5514.0 

0.3 

1.3 

0.09 

26 

517.2 

3  42   0.73 

17  57   7,y 

0.3 

1.3 

0.09 

13 

810.4 

3  4213.70 

17  55   6.4 

0.3 

1.3 

0.09 

27 

5  13.3 

3  42   3.56 

17  57  21.0 

0.3 

1.3 

0.09 

14 

8  6.4 

34210.49 

17  54  59.2 

0.3 

1.3 

0.09 

28 

5   9.4 

3  42   6.53 

17  57  34.5 

0.3 

1.3 

0.09 

15 

8  2.4 

3  42  7.41 

17  54  52.4 

0.3 

1.3 

0.09 

29 

5   5.6 

3  42  9.63 

17  57  48.4 

0.3 

1.3 

0.09 

1         16 

7  58.5 

3  42  4.45 

+17  54  46.0 

0.3 

1.3 

0.09 

Sept.  1 

1714.3 

4   2  23.92 

+  18  59  17.0 

0.3 

1.3 

0.09 

'          17 

7  54.5 

3  42    1.62 

17  54  40.1 

0.3 

1.3 

0.09 

2 

17  10.5 

4   2  24.18 

18  59  14.5 

0.3 

1.3 

0.09 

1          18 

7  50.5 

34158.92 

17  54  34.7 

0.3 

1.3 

0.09 

3 

17   6.6 

4   2  24.31 

18  59  11.6 

0.3 

1.3 

0.09 

1          19 

7  46.5 

3  4156.35 

17  54  29.7 

0.3 

1.3 

0.09 

4 

17   2.6 

4   2  24.30 

18  59   8.4 

0.3 

1.3 

0.09 

20 

1 

7  42.6 

3  4153.92 

17  54  25.2 

0.3 

1.3 

0.09 

5 

16  58.7 

4    2  24.14 

18  59   4.7 

0.3 

1.3 

0  09 

21 

7  38.6 

34151.61 

+  17  54  21.2 

0.3 

1.3 

0.09 

6 

16  54.7 

4   2  23.85 

+18  59   0.7 

0.3 

1.3 

O.C^ 

1         22 

7  34.6 

34149.44 

17  54  17.6 

0.3 

1.3 

0.09 

7 

16  50.8 

4   223.42 

18  58  56.3 

0.3 

1.3 

0.09 

23 

7  30.7 

34147.40 

17  54  14.5 

0.3 

1.3 

0.09 

8 

16  46.9 

4   222.86 

18  58  51.5 

0.3 

1.3 

0.09 

24 

7  26.7 

3  4145.50 

1754  II.8 

0.3 

1.3 

0.09 

9 

16  42.9 

4   222.16 

18  5846.4 

0.3 

1.3 

0.09 

25 

7  22.7 

34143.73 

17  54    9.6 

0.3 

1.3 

0.09 

10 

16  39.0 

4   221.33 

18  5840.8 

0.3 

1.3 

0.09 

1       '«6 

718.8 

34142.10 

+17  54    7.9 

0.3 

1.3 

0.09 

11 

16  35.0 

4   220.36 

+18  58  34.9 

0.3 

1.3  0.0911 

27 

7  14.8 

3  4140.60 

17  54    6.7 

0.3 

1.3 

0.09 

12 

1631.1 

4   2  19.25 

18  5828.6 

0.3 

1.3 

0.09  , 

28 

7  J  0.9 

3  4139.24 

17  54   5.9 

0.3 

1.3 

0.09 

13 

16  27.1 

4   218.00 

18  5822.0 

0.3 

1.3 

0.09 

29 

7   6.9 

3  4138.02 

17  54   5.6 

0.3 

1.3 

0.09 

14 

16  23.2 

4    216.62 

1858  15.0    0.3 

1.3 

0.09 

1         30 

7   3.0 

3  4136.94 

17  54   5.8 

0.3 

1.3 

0.09 

15 

16  19.2 

4    215.11 

18  58   7.6    0.3 

1 

1.3 

0.09! 

1         31 

659.0 

34135.99 

+17  54   6.4 

0.3 

1.3 

0.09 

16 

16  15.2 

4   2  13.47 

+1857  59.9 

0.3 

1.3 

0.09; 

Feb.  1 

655.1 

3  4135.18 

17  54   7.5 

0.3 

1.3 

0.09 

17 

16  11.3 

4   2  11.69 

18  57  51. H 

0.3 

1.3  0.09 

2 

651.1 

34134.51 

1754   9.1 

0.3 

1.3 

0.09 

18 

16   7.3 

4   2   9.78 

18  57  43.4 

0.3 

1.3  0.09 

3 

647.2 

34133.98 

17  54  11.2 

0.3 

1.3 

0.09 

19 

16   34 

4   2   7.74 

18  57  34.6 

0.3 

1.3  0.09 

4 

643.2 

341.33.59 

17  54  13.7 

0.3 

1.3 

0.09 

20 

15  59.4 

4   2   5.57 

1857  25.5 

0.3 

1.3  0.09 

5 

6  39.3 

3  4133.34 

+17  54  16.7 

0.3 

1.3 

0.09 

21 

1555.4 

4   2   3.27 

+18  57  16.0 

0.3 

1.3,0.09 

6 

635.4 

3  4133.23 

17  54  20.2 

0.3 

1.3 

0.09 

22 

1551.4 

4   2   0.84 

1867   6.2 

0.3 

1.3!  0.09; 

7 

6  31.4 

3  4133.27 

17  54  24.2 

0.3 

1.3 

0.09 

23 

15  47.6 

4    158.28 

1856  56.1 

0.3 

1.3  0.09! 

8 

627.5 

3  4133.44 

17  54  28.6 

0.3 

1.3 

0.09 

24 

15  43.5 

4    155.60 

18  56  45.6 

0.3 

1.3  0.09  j 

9 

6  23.6 

3  4133.76 

17  54  33.5 

0.3 

1.3 

0.09 

25 

15  39.5 

4    152.80 

18  56  34.8    0.3 

1.30.09; 

10 

619.7 

34134.22 

+17  54  38.9 

0.3 

1.3 

0.09 

26 

15  35.5 

4    149.87 

+18  56  23.7 

0.3 

1.3  0.09: 

11 

615.7 

3  4134.82    17  54  44.7 

0.3 

1.3 

0.09 

27 

1531.6 

4    1  46.81 

18  5612.3 

0.3 

1.3' 0.09 

12 

611.8 

34135.56    17  54  51.0 

0.3 

1.3 

0.09 

28 

I5  27.G 

4    143.03 

18  56   0.4    0.3 

1.3  0.09 

13 

6   7.9 

3  4136.45    17  54  57.8 

0.3 

1.3 

0.09 

29 

15  23.6 

4    1  40.32    18  55  48.3,   0.3 

1.3  0.09 

14 

6  4.0 

3  4137.47    17  55  5.1 

0.3 

1.3 

0.09 

30 

1519.6 

4    136.90    18  55  35.91   0.3 

1.3  0.09 

15 

6  0.1 

3  4138.64+17  55  12.8 

0.3 

1.3 

0.09 

Oct.   1 

15  15.6 

4    133.36+18  55  23.1    0.3 

1.3  0.09 

16 

556.2 

34139.95+17  5521.0 

0.3 

1.3' 0.09 1 

2  1511.6 

4    1  29.70+18  55  10.1^  0.3 

1.310.09 
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NEPTUNE,    1888. 


FOR  TRANSIT  AT  WASHINGTON 

Date. 

Mean 

Time 

of 

Tntnait. 

Api»areiit 

R.AfloensioD 

at 

TraDBit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Paaa. 
Mer. 

8 

0.09 

Date. 
Nov.16 

Mean 

Time 

of 

Transit. 

A  pparent 

R.  Ascension 

at 

Trsjisit. 

Declination 

at 

Transit. 

+18  4 1' 37.9 

Hor. 
Par. 

0.3 
0.3 

Semi 
diam. 

i 

8.T.of 
Sem. 
Paas. 
Mer. 

s 
0.09 

Oct.    ] 

b    m 
15  15.6 

h    m     8 
4    133.36 

o       /       // 

4-18  5523.1 

0.3 

1.3 

h    m 
12  10.4 

h    m     8 
3  57  12.34 

2 

1511.6 

4    129.70 

18  55  10.1 

0.3 

1.3 

0.09 

17 

12   6.4 

3  57   5.38 

18  41  17.3 

1.3  0.09 

3 

15   7.6 

4    125.92 

18  54  56.8 

0.3 

1.3 

0.09 

18 

12   2.3 

3  56  58.41 

18  40  56.7 

0.3 

1.3  0.09 

4 

15   3.6 

4    122.03 

18  54  43.1 

0.3 

1.3 

0.09 

19 

1158.3 

3  56  51.43 

18  40  36.2 

0.3 

1.3  0j09 

5 

14  59.6 

4    118.02 

18  54  29.2 

0.3 

1.3 

0.09 

20 

1154.2 

3  56  44.45 

18  40  15.7 

0.3 

1.3  0.09 

6 

14  55.6 

4    1  13.90 

+18  54  14.9 

0.3 

1.3 

0.09 

21 

1 1  50.2 

3  56  37.45 

+18  39  55.2 

0.3 

1.3 

0.09 

7 

1451.6 

4    I    9.65 

18  54   0.4 

0.3 

1.3 

0.09 

22 

1146.1 

3  56  30.45 

18  39  34.7 

0.3 

1.3 

0.09 

8 

14  47.6 

4    1    5.31 

1853  45.6 

0.3 

1.3 

0.09 

23 

1142.1 

3  5623.44 

18  39  14.2 

0.3 

1.3 

0.09 

9 

14  43.6 

4    1    0.86 

18  53  30.6 

0.3 

1.3 

0.09 

24 

1 1  38.0 

3  56  16.43 

18  38  53.7 

0.3 

1.3 

0.09 

10 

14  39.6 

4   0  56.31 

18  5315.3 

0.3 

1.3 

0.09 

25 

1 1  34.0 

3  56   9.43 

18  38  33.4 

0.3 

1.3 

0.09 

11 

14  35.6 

4   051.66 

+1852  59.7 

0.3 

1.3 

0.09 

26 

1129.9 

3  56   2.45 

+1838  13.2 

0.3 

1.3 

0.09 1 

12 

14  31.6 

4   046.90 

18  5243.9 

0.3 

1.3 

0.09 

27 

1 1  25.9 

3  55  55.48 

18  37  53.0 

0.3 

1.3 

0.09, 

13 

14  27.6 

4   0  42.04 

185227.8 

0.3 

1.3 

0.09 

28 

1121.8 

3  55  48.53 

18  37  33.0 

0.3 

1.3 

ao9 

14 

14  23.6 

4   037.08 

185211.5 

0.3 

1.3 

0.09 

29 

11  17.8 

35541.59 

18  37  13.0 

0.3 

l.3!o.09| 

15 

14  19.5 

4   0  32.02 

185154.9 

0.3 

1.3 

0.09 

30 

11  13.7 

3  55  34.67 

18  36  53.2 

0.3 

1.3 

0.09 

16 

14  15.5 

4   0  26.87 

•1-185138.1 

0.3 

1.3 

0.09 

Dec.   1 

11    9.7 

3  55  27.76 

+1836  33.4 

0.3 

1.3 

0.09 

17 

14  11.5 

4   0  21.63 

185121.1 

0.3 

1.3 

0.09 

2 

11    5.6 

3  55  20.88 

18  36  13.7 

0.3 

1.3 

0.09 

18 

14    7.5 

4   0  16.30 

18  51    3.8 

0.3 

1.3 

0.09 

3 

II    1.6 

3  55  14.04 

18  35  54.2 

0.3 

1.3 

0.09 

19 

14    3.5 

4   0  10.88 

18  50  46.4 

0.3 

1.3 

0.09 

4 

10  57.6 

3  55   7.23 

18  35  34.9 

0.3 

1.3 

0.09 

20 

13  59.4 

4    0   5.38 

18  50  28.7 

0.3 

1.3 

0.09 

5 

10  53.5 

3  55   0.46 

18  35  15.7 

0.3 

1.3 

0.09 

21 

13  55.4 

3  59  59.79 

+18  50  10.8 

0.3 

1.3 

0.09 

6 

10  49.5 

3  54  53.73 

+  18  34  56.7 

0.3 

1.3 

0.09 

22 

1351.4 

3  59  54.11 

18  49  52.8 

0.3 

1.3 

0.09 

7 

10  45.4 

3  54  47.03 

18  34  37.9 

0.3 

1.3 

0.09 

23 

13  47.4 

3  59  48.35 

18  49  34.5 

0.3 

1.3 

0.09 

8 

1041.4 

3  54  40.37 

1834  19.2 

0.3 

l.,3 

0.09 

24 

1343.3 

3  59  42.52 

1849  16.1 

0.3 

1.3 

0.09 

9 

10  37.3 

3  54  33.75 

18  34    0.7 

0,3 

1.3 

0.09 

25 

1339.3 

3  59  36.61 

1848  57.5 

0.3 

1.3 

0.09 

10 

10  33.3 

3  54  27.18 

18  33  42.4 

0.3 

1.3 

0.09 

26 

1335.3 

3  59  30.63 

+18  4838.7 

0.3 

1.3 

0.09 

11 

1029.3 

3  54  20.67 

+  18  33  24.3 

0.3 

1.3 

0.09 

27 

1331.2 

3  59  24.58 

184819.8 

0.3 

1.3 

0.09 

12 

10  25.2 

3  54  14.22 

18  33   6.4 

0.3 

1    1.3 

0.09 

28 

1327.2 

3  59  18.47 

18  48   0.7 

0.3 

1.3 

0.09 

13 

1021.2 

3  54    7.83 

18  32  48.8 

0.3 

1    1.3 

0.09 

29 

1323.2 

3  59  12.28 

184741.4 

0.3 

1.3 

0.09 

14 

10  17.1 

354    1.50 

18  32  31.4 

0.3 

1.3 

0.09 

30 

13  19.1 

3  59   6.02 

18  4722.0 

0.3 

1.3 

0,09 

15 

10I3.I 

3  53  55.23 

1832  14.2 

0.3 

1.3 

0.09 

31 

1315.1 

3  58  59.69 

+18  47   2.4 

0.3 

1.3 

0.09 

16 

10   9.1 

3  53  49.01 

+  18  31  57.2 

0.3 

1.3 

0.09 

Nov.  1 

1311.1 

3  5853.31 

1846  42.7 

0.3 

1.3 

0.09 

17 

10   5.0 

3  53  42.85 

18  3140.5 

0.3 

1.3 

0.09 

2 

13   7.0 

3  58  46.88 

18  46  23.0 

0.3 

1.3 

0.09 

18 

10    1.0 

3  53  36.76 

18  3124.0 

0.3 

1.3^^0.09 

3 

13   3.0 

3  58  40.39 

18  46   3.1 

0.3 

1.3 

0.09 

19 

9  57.0 

3  53  30.75 

18  31    7.8 

0.3 

1.3  0.09 

4 

1258.9 

3  58  33.86 

1845  43.1 

0.3 

1.3 

0.09 

20 

9  52.9 

3  53  24.82 

18  30  51.9 

0.3 

1.3 

0.09 

5 

12  54.9 

3  5827.27 

+  18  45  23.0 

0.3 

1.3 

0.09 

21 

9  48.9 

3  53  18.97 

+  18  30  36.3 

0.3 

1.3 

0.09 

6 

1250.9 

3  5820.64 

18  45   2.9 

0.3 

1.3 

0.09 

22 

9  44.9 

3  53  13.19 

18  30  20.9 

0.3 

;    1.3 

0.09 

7 

1246.8 

3  5813.95 

18  44  42.6 

0.3 

1.3 

0.09 

23 

9  40.8 

3  53   7.49 

18  30    5.8 

0.3 

,    1.3  0.09 

8 

12  42.8 

3  58   7.22 

18  44  22.2 

0.3 

1.3 

0.09 

24 

9  36.8 

3  53    1.87 

182951.0 

0.3 

,     1.3  0.09 

9 

1238.7 

3  58   0.4fi 

1844    1.8 

0.3 

1.3 

0.09 

25 

9  32.8 

3  52  56.33 

18  29  36.5 

0.3 

1    1.3  0.09 

10 

12  34.7 

3  57  53.68 

+  184341.3 

0.3 

1.3 

0.09 

26 

9  28.8 

3  52  50.87 

+18  29  22.3 

0.3 

.    1.3  0.09 

11 

1230.7 

3  57  46.86 

1843  20.8 

0.3 

1.3 

0.09 

27 

9  24.8 

3  52  45.51 

18  29   8.4 

0.3 

1.3  0.09 

12 

1226.6 

3  57  40.01 

1843   0.3 

0.3 

1.3 

0.09 

28 

9  20.7 

3  52  40.25 

18  28  54.9 

0.3 

1.3  0.09 

13 

1222.6 

3  57  33.14 

18  42  39.7 

0.3 

1.3 

0.09 

29 

9  16.7 

3  52  35.09 

182841.7 

0.3 

1.3,0.09 

14 

12  18.5 

3  57  26.23 

184219.1 

0.3 

1.3  0.09 

30 

9  12.7 

3  52  30.02 

18  28  28.8 

0.3 

1.3  0.09 

15 

1214.5 

3  57  19.29 

+18  4158.5 

0.3 

1 .3  0.09 

31 

9   8.7 

3  52  25.04 

+  1828  16.3 

0.3 

1.3  0.09! 

16  12  10.4 

3  57  12.34 

+18  4137.9 

0.3 

1.3  0.09 

32 

9   4.7 

3  52  20.16+18  28   4.1 

0.3 

1.3  0.09; 
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ECL1PSE8,    1888. 


ECLIPSES    IN    1888. 


In  the  year  1888  thei*e  will  be  five  eclipses,  three  of  the  sun  and  two  of  the  mooo. 

L — A  Total  Eclipsf  of  the  Moon,  1888,  Juiniary  28,  visible  at  Washitigfton,  and  generally 
throughout  North  mid  South  America,  Europe,  Asia  and  Africa. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h     m     8 
Greenwich  mean  time  of  g  in  riglit  ascension,  January  28  11  22  3.6 


Sun's  right  ascension 

h     III      R 
20  43  52.()5 

Hourly 

motion 

lotsi 

Moon^s  right  ascension 

8  43  52.f>.T 

Hourly 

motion 

142^ 

Sun's  declination 

18    8  IhJ) 

S. 

Hourly 

motion 

'  39>  N. 

Moon's  declination 

18     1  43.2 

N. 

Hourly 

motion 

5  52.5  S. 

Sun's  equa.  hor.  parallax 

9.0 

Sun's 

true  semidiamcter 

16  14.4 

Moon's  equa.  hor.  parallax 

58  11.1 

Moon 

's  true  semidiamcter 

15  50.6 

TIMES  OF  THE  PHASES. 

Givenwioh  Mean  Time. 

WaahingUm  Mean  Time. 

d     h     m 

d     h    m 

Moon  enters  penumbra 

Januaiy 

28    8  27.7 

January 

28    3  19^ 

Moon  enters  shadow 

• 

28    9  30.4 

28    4  22.2 

Total  eclipse  begins 

28  10  30.9 

28    5  22.7 

Middle  of  the  eclipse 

28  n  20.1 

28    6  11.9 

Total  eclipse  ends 

28  12    9.2 

28    7    1.0 

Moon  leaves  shadow 

28  13    9.5 

28    «    1.3 

Moon  leaves  penumbra 

• 

28  14  1 1.9 

28    9    3.7 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

CoDtaots  of  Shadow 

Angles  of  posit 

Lon 

The  moon  being  in  the  zenith  in  longitade 

with  moon's  limb. 

from  north  point. 

firom  Greenwich  and  latitude. 

First  93  to  E.  39  40.2  E.  18  12.5  N. 

Last  74  to  W.  13    4.8  W.  17  50.5  N. 

Magnitude  of  the  eclipse  s=  1.647,  (moon's  diameter  w  1 ). 


H. — A  Partial  Edipse  of  the  Sun,  1888,  Februan'  11,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h  m      8 
Greenwich  mean  time  of  ^    in  right  ascension,  Febuary  11  11  3  51.0 

h     m      s 


dun  and  moon's  R.  A. 

Sun's  decimation 
Moon's  declination 
Sun's  equa.  hor.  ]mrallax 
Moon's  equa.  hor.  parallax 


21 

40 

16.10 

13  57 

£2 

S. 

15 

10  10.3 

s. 

9.0 

56  12.3 

Hourly  motions       9.85  and  129.24 

f     tt 
Hourly  motion  49.5  N. 

Hourly  motion  7  43.2  N. 

Sun's  true  semidiameter  16  12.1 

Moon's  true  semidiameter  15  16J2 


CIRCUMSTANCES  OF  THE  ECLIPSE. 

d     h      ni                             o       /  CI 

Februaiy     1 1     9  55.3  in  long.    93  57.2  E  .  and  in  lat.  64    7.8  S. 

11   11  38.2                    35  27.0  W.  70  48.4  S. 

11  1:3  21.5                    94  54.6  \V.  39  40.2  S. 


Eclipse  begins 
Greatest  eclipse 
Eclipse  ends 

Magnitude  of  greatest  ecli[>8e  =  0.502,  (sun's  diameter 


1). 
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IH— ^  Partial  Edipse  of  the  Sun,  1888,  July  8,  iiiYiHible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE, 

d     h     m       8 
Greenwich  mean  time  of  ^   in  right  ascension,  July  8  18  35  30.6 


Sun  and  moon's  R.  A. 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


7  15  29.63 

'd  19    4.'7  N, 
21     7  54.4  N. 
8.7 
55  42.9 


Hourly  motions 


1CL22  and  135!20 


Hourly  motion  18.4  S. 

Hourly  motion  1  14.8  S. 

Sun's  true  semidiameter  15  44.0 

Moon's  true  semidiameter  15  10.2 


Eclipse  begins 
Greatest  eclipse 
Eclipse  ends 


CIRCUMSTANCES  OF  THE  ECLIPSE. 

d     h      m  o       / 

July    8  16  50.1  in  long.     46    9.6  E. 

8  18  30.9  78  49.1  E. 

8  20  11.6  117  37.1  E. 


and  in  lat.  4§  17.8  S. 
67  36.6  S. 
51  13.4  S. 


Magnitude  of  the  eclipse  =  0.500,  (tun's  diameter  =  1). 


IV. — A  Total  Edipse  tf  the  Moon,  1888,  July  22,  visible  at  Washington,  and  generally 
throughout  Noitli  and  South  America,  and  ]>ortions  of  Europe,  Africa  and  the  Pacific 
Ocean. 

ELEMENTS  OF  THE  ECLIPSE. 

d     b     in      A 
Greenwich  mean  lime  of  g  in  right  ascension,  July  22  17  44  29.5 

Sun's  right  ascension 
Moon's  right  ascension 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


Moon  enters  penumbra 
Moon  enters  shadow 
Total  eclipse  begins 
Middle  of  the  eclipse 
Total  eclipse  ends 
Moon  leaves  shadow 
Moon  leaves  ])en umbra 


b     m      8 
8  11  48.02 

Hourly 

motion 

9.92 

20  11  48.02 

Hourly 

motion 

147.84 

20    0  12.7   N. 

Hourly 

motion 

31.0   S. 

20    1  44.7   S. 

Hourly 

motion 

4  24.0  N. 

8.7              S-m's 

true  semidiameter 

15  44.9 

58  43.0             Moon 

's  true  semidiameter 

15  59.2 

TIMES  OF  THE  PHASES. 

Timo. 

WaBhington  Mean  Time. 

d     b     m 

d     h     m 

July    22  J  4  55.5 

July 

22    9  47.3 

22  15  54,7 

22  10  46.5 

22  16  53.6 

22  11  45.4 

22  17  44.8 

22  12  36.6 

22  18  36.0 

22  13  27.8 

22  19  34.8 

22  14  26.6 

22  20  a3.9 

22  15  25.7 

Contacts  of  Sha<low 
with  moon'fl  limb. 

First 
Last 


CIRCUMSTANCES  OF  THE  ECLIPSE, 


Angles  of  position 
from  north  point. 

82  to  E  . 
96  to  W. 


The  moon  being  in  the  zenith  in  longitude 
from  Greenwich  and  latitnde. 


61    16.2  W. 
114  12.3  W. 


20    9.6  S. 
19  53.4  S. 


Magnitude  of  the  eclipse  =  1.S25,  (moon's  diameter  =  1), 
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y«— wf  Partial  Edipie  of  the  Sun,  1888,  August  7,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d  h     m     8 
Greenwich  mean  time  of  <{  in  right  ascension,  August  7  5  32  35.0 


Sun  and  moon's  R«  A. 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


h 
9  12 


7.04  Hourly  motions 

16  10  ii'.i    N.  Hourly  motion 

17  34  34.7    N.  Hourly  motion 

8.7  Sun's  true  semidiameter 

57  13.1  Moon's  true  semidiameter 


^54  and  143J3 

'42:6 

6  59.3 

15  4a7 

15  34.7 


S. 

s. 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Eclipse  begins 
Greatest  eclipse 
Eclipse  ends 


August 


d 
7 

7 

7 


2.4  ill  long.  157  39.6  E. 
5.8  53  11.2  E. 

9.4  6  52.3  E. 


and  in  lat.  71  7.6 
70  6.8 
53  17.8 


Magnitude  of  greatei*t  eclipse  »=  0.198,  (sun's  diameter  =  1). 


No  chart  of  this  eclipse  is  given,  but  the  regions  within  which  it  is  visible  are  chiefly  the 
Arctic  Ocean,  Norway  and  Sweden,  ]K>rtioii8  of  Denmark  and  Greenland,  and  the  extreme 
northerly  parts  of  North  America  and  Asia. 

The  regions  within  which  the  first  two  eclipses  of  the  sun  are  visible,  are  laid  down  on 
the  accompanying  charts,  from  which,  by  means  of  the  dotted  lines,  the  Grreenwich  time  of 
beginning  or.ending  within  fifteen  or  twenty  minutes,  may  also  be  found. 
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BESSELIAN  ELEMENTS  OF 

THE  PARTIAL  ECLIPSE 

OF  THE 

SUN,  1888 

,  FEBRUARY  11. 

Badiua  of  Penumbra  i 

Centre  of  Shadow   on 

Direction  of  Axis  of  Shadow. 

on 

Oteenwicl 

Fundamental  Plane. 

Mwn 
Time. 

Log  sin  d 

/* 

X 

y 

Log  cos  d       1 

I 

h    m 

9  50 

-0.63246 

-1.45504 

-9.38257 

+  9.98697  1      143°  52.7 

+0.56175 

10    0 

-0.54682 

-1.43468 

-9.38251 

+  9.98698         146  22.7 

+0.56177 

10 

0.46117  1        1.41431 

9.38244 

9.98698         148  52.7 

0.56180 

20 

0.37553  1        1.39393 

9.38237 

9.98698  '      151  22.7 

0.56182 

30 

0.28989  1        1.37355 

9.38230 

9.98699  ,      153  52.8 

0.56184 

40 

0.20425  1        1.35316 

9.38223 

9.98699         156  22.8 

0.56186 

50 

0.11861 

1.33277 

9.38216 

9.98700  !      158  52.8 

1 

0.56188 

11     0 

-0.03297 

-1.31237 

-9.38210 

+  9.98700  i      161  22.8 

+  0.56190     1 

10 

+0.05267 

1.29196 

9.38203 

9.98701  i      163  52.8 

0.56192 

20 

0.13831 

1.27154 

9.38196 

9.98701  1      166  22.8 

0.56194 

30 

0.22395 

1.25112 

9.38189 

9.98701         168  52.8 

0.56196 

40 

0.30958 

1.23069 

9.38182 

9.98702         171  22.8 

0.56198     ! 

50 

0.39521 

1.21025 

9.38175 

9.98702         173  52.9 

1 

0.56200 

12    0 

+0.48084 

-1.18980 

-9.38169 

+  9.98703  1      176  22.9 

+0.56201 

10 

0.56646 

1.16934 

9.38162 

9.98703  1      178  52.9 

0.56203 

20 

0.65208 

1,14887 

9.38155 

9.98704  1      181  22.9 

0.56205 

30 

0.73769 

1.12840 

9.38148 

9.98704 

183  52.9 

0.56207 

40 

0.82330 

1.10792 

9.38141 

9.98704 

186  22.9 

0.56209 

50 

0.90891 

1.08744 

9.38134 

9.98705 

188  52.9 

0.56210 

13    0 

+0.99452 

- 1.06695 

-9.38128 

+  9.98705 

191  22.9 

+0.56211 

10 

1.08012 

1.04645 

9.38121 

9.98706 

193  53.0 

0.56213 

20 

1.16571 

1.02594 

9.38114 

9.98706 

196  23.0 

0.56214 

30 

+  1.25130 

-1.00543 

-9.38107 

+9.98706 

198  53.0 

+0.56215 

Greeinwioh 
Mean 
Time. 

Log  Ax 

1  Minute. 

Log  A  fi 
1  Minute. 

Log  Tange 

tnt  of  Angle  of  Gone— 

IMin 

ut«. 

9327 

Penumbra.                     1 

h 
9 

+7. 

+7.3076 

+  1.1761 

+7.67544 

10 

7.9327 

7.3088 

1.1761 

7.67544 

11 

7.9327 

7.3098 

1.1761 

7.67544 

12 

7.9326 

7.3107 

1.1761 

7.67543 

13 

7.9325 

7.3117 

1.1761 

7.67543 

14 

+7.9323 

+  7.0126 

+  1.1761 

+7.67543 
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'  BESSELIAN  ELEMENTS  OF  THE  PARTIAL  ECLIPSE 

OF  THE  SUN,  ] 

1888,-  JULY  8. 

Co-ordinatea  of 

Badiiia  of  PeDumbim  > 

Centre  of  Shadow  on 

IMrection  of  Axis  of  Shadow. 

on                 1 

Greenwich 

Fundamental  Plane. 

Fundamental  Plane. 

Heu 

Time. 

X 

y 

Log  sin  <Z 

Lo2oos<2 

M 

I                   ! 

h     m 

16  50 

-0.92207 

- 1.25198 

+  9.57971 

+9.96615 

251   15.5 

+0.55618 

17    0 

-0.83469 

-1.25467 

+  9.57970 

+9.96615 

253  45.5 

+0.55f 

10 

0.74731 

1.25736 

9.57969 

9.96615 

256  15.5 

0.55(           • 

20 

0.65992 

1.26006 

9.57967 

9.96615 

258  45.5 

0.55 

30 

0.57253 

1.26277 

9.57965 

9.96616 

261   15.5 

0.55 

40 

0.48514 

1.26548 

9.57964 

9.96616 

263  45.5 

0.55 

50 

0.39775 

1.26820 

.  9.57962 

9.96616 

266  15.5 

0.55t«AU     1 

I 

18    0 

-0.31036 

-1.27092 

+9.57960 

+9.96617 

268  45.5 

+0.55608 

10 

0.22296 

1.27365 

9.57959 

9.96617 

271   15.5 

0.55607 

20 

0.13556 

1.27638 

9.57957 

9.96617 

273  45.5 

0.55606 

30 

-0.04816 

1.27911 

9.57956 

9.96617 

276   15.5 

0.55604     i 

40 

+  0  03924 

1.28185 

9.57954 

9.96618 

278  45  5 

0.55602 

50 

0.12664 

1.28460 

9.57953 

9.96618 

281   15.5 

0.55600 

1 

19    0 

+0.21405 

-1.28735 

+  9.57951 

+9.96618 

283  45.5 

+0.55598     ' 

10 

0.30146 

1.29011 

9.57950 

9.96618 

286  15.5 

0.55596 

20 

0  38887 

1.29288 

9.57948 

9.96619 

288  45.5 

0.55594     1 

30 

0.47627 

1.29565 

9.57947 

9.96619 

291    15.5 

0.55592     ' 

40 

0.56367 

1.29842 

9.57945 

9.96619 

293  45.5 

0.5.590 

50 

0.65107 

1,30120 

9.57944 

9.96620 

296  15.5 

0.5.5.-^8 

20    0 

+0.73847 

-1.30398 

+  9.57942 

+9.96620 

298  45.5 

+0.f 

10 

0.82587 

1.30677 

9.57941 

9.96620 

301   15.5 

0.5. 

20 

+0.91327 

-1.30956 

+9.57939 

+  9.96620 

303  45.5 

+0.55:' 

enenwiob 

Loe  Ax 

Log^.y 
1  Minute. 

Log  A/i 

Log  Tange 

nt  of  Angle  of  Cone— 

Ueui 
Time. 

for 
1  Minute. 

for 
1  Minute. 

Penumbn.                       1 

b 
15 

+7.9414 

-6.4246 

+  1.1761 

+7.66271 

16 

7.9414 

6.4302 

1.1761 

7.66271 

17 

7.9415 

6.4352 

1.1761 

7.66271 

18 

7.9415 

6.4401 

1.1761 

7.66271 

19 

7.9415 

6.4449 

1.1761 

7.66271 

20 

+7.9415 

-6.4490 

+  1.1761 

+7.66271 
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^^-^^G 


Digitized  by 


Google 


OP  JULY  8TH  1888. 


7  cure  expressed  in  GreenwicTiMean  Tune. 


Digitized  by 


Google 


Digitized  by 


Google 


KCL1P8ES,   1888. 


411 


BKSSKLIAN  ELHxMENTS  OF  TlIK  PAKTIAL  ECLIPSE 
OF  THE  SIX,   18b8,  AICJIST  7. 


Co-ordiii. 

lt<'M   of 

• 

Radius  of  IViuimbra 

( 'nitre  (if   S 

liadow   on 

Diiitfion  «»f  .\\in  (»f  SI 

a<lo\v. 

ou 

Greeiiwidi 

Fun  dan  lent 

.1  I*lam-. 

FundaiiientAl  Plane. 

1 

X. 

y 

Lo;i  .sin  (I 

Lo;;  C08  d 

'' 

I 

h      m 

O              ' 

5     0 

-0.2H748 

-f- 1.52785 

+  9.11511 

4-9.98214 

73  tiSM 

+  0.54938 

10 

0.19915 

1.50914 

9.4  1508 

9.98215 

76     8  3 

0.54937 

20 

0.1108-2 

1.19102 

9. 1 1503 

9.98245 

78  38.4 

0.54936 

30 

-0  02219 

1.17259 

9.4 1 198 

9.98215 

81      8.4 

0.54934 

40 

+  0.0G5.S3 

1.45415 

9.41493 

9.98216 

83  38.1 

0.54932 

50 

0.15416 

1.43571 

9. 1 1 188 

9.982  46 

86     8.4 

0.54930 

6     0 

-h  0.242 18 

-f- 1.41726 

+  9.41183 

+  9.98247 

88  38.5 

+  0.54928 

10 

0.33080 

1.39880 

9. 1 1 178 

9.98247 

91     8.5 

0.54926 

20 

0.41912 

1.38033 

9.14173 

9.98248 

93  38.5 

0.54924 

30 

0.507  1 1 

1.36185 

9.14  468 

9.98248 

96     8.5 

0.54922 

40 

0.59576 

1.34336 

9.41463 

9.98248 

98  38.6 

0.54920 

50 

0.68408  1 

1.32186 

9.44158 

9.98249 

101     8.6 

0.54918 

7     0 

+0.77240  ' 

-h  1.30634 

+  9.44453 

+  9.98249 

103  38.6 

+  0.54916 

10 

+  0.86071 

1 

+  1.28781 

+  9.44448 

+  9.98250 

106     8.6 

+0.54914 

Greenwich 
Mean 
Time. 

h~ 

5 

6 
7 


Lor  a  X 

for 
1  Minute. 


+7.9461 

7.9461 

+7.9460 


Log  A  y 

for 
1  Minute. 


-7.2649 

7.2662 
-7^676 


Lo?  A  ft 

for 
1  Minute. 


+  1.1762 

1.1762 

+  1.1762 


Log  Tangent  of  Angle  of  Cone 


Pennmbra. 


+7.66394 

7.66394 

+7.66395 
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- 



W. 

VSHIXCJTOX  MEAN  TIME. 

1 

rilASKS  OF  THE  MOON. 

Now 

Mo«»n.                                  FiiN 

t  (^>ij;iit(i.                 '                    Full  >,Ioon.                   '                  l*.ist 

d     h     m                              .1     li    m     i  January 
20   11   40.9     Joiiuary      -'i8     (I   IU.7      I'ebruaiT 

19  8  51.0      FobrUc^Vv     2<;   18  49.4      March 

20  3  35.2     March    *       27     4  59.3     April 
18   18  44.2     April            25   13  14.0     Mav 
18     5  57.0     May              24  20  31.9  i  May 
1()  13  41.5      June             23     3  59.3  |  JuiIe 

Quai-ter. 

d      1i     ni 

5  18  34.2 
4    2  17.5 
4  10  17.7 
2  19  :^J.o 
2    G  :38.9 
31   19  45.1 
30  10  44.4 

1 

January 

February 

March 

April 

May 

June 

(I      I)       111 
12   15  30.4      January 
11     ()  44.2     FebriKu\ 
II  23  12.8      March 
10  15  59.5     Ap.il 
10     8   15.3      May 

8  23  25.H     June 

July 

August 

September 

October 

November 

December 

8   13     8.4     July              15  19     4.()  |  July              22  12  3(;.9 
7     1    12.7      Aupist         13  23  35.8     Aiii,'nst         20  23  12.1 
5  11   47.9      September   12     4  51.7      September  19  12  l().l 
4  21  2().0  1  October        11    12  20.8  ,  Oct()l>er        19     4     0.8 
3     ()  51.2  '  November     9  23     7.5     Nov(?mlKM-    17  22     7.7 
2  1(>  57.4  '  December      9  13  37.<)  '  Decemlw^r    17   17  32.(5 

Juh 

Au»£UHt 

Sepieml)ei 
OctolK>r 
November 
DecemlKjr 

30    3  21.4 
28  21     9.7 
27  15  22.0 
27     8  47.5 
2<;    0  12.2 
25  12  51.7 

- 

i'i<:i?iGi:i:, 

APO(iKK,  AND  GREATEST  LIHRATION. 

Pprij^rc.                                       AjMi 

Uce. 

(iroatest  Lihra*ioii. 

d      It      m 

2(j    2  58  E. 
2.3    5  23  E. 
22    8  47  E. 
19   14  35  i:. 
17  17  36  E. 
14   10  32  E. 
1 1     2  24  E. 

'  January 
,  February 
,  February 

March 

April 

May 

June 

<l    h 

7  19.(j     January 
1  12.3      FebruaVy 
28  23.3     March 
28    5.4      April 
25  15.7     May 
24     l.«     June 
21     7.1      July 

d       h 

20    7.8 

17     4.2 

15  21.1 

12    5.7 

9    8.1 

5  1(;.2 

3     5.3 

d      h     ni 
January         14     5  29  W. 
February        9  19  44  W. 
March    *         7     1  58  W. 
April               3  14  47  W. 
May                 1  17  44  W. 
MaV               29  23  24  W. 
Jiule              27     2  27  VV. 

JanuaiT 

FebruaiT 

March 

April 

May 

June 

July 

July 

AujruHt 

September 

October 

November 

December 

December 

18  2J.0     Jtilv 
13  18.9     Au^ruHt 
8   18.0      Septeml)er 
(i   13.8      October 
3  21.8     November 
2  10.4      Decern  l>er 
30  22.2 

31     0.9 
27   nH't 
24   14.0  \ 
22     .5.1  , 
18  10.9  i 
15  12.1  1 

July               24  22  4()  W.I  August 
Ati'Tusi          21     5  22  W.'  Septeml)er 
September    U)  14     3  W.    Octol>er 
OclolM^r         13     7  45  W.    Ociolwr 
.\ovember     10     3     2  W.    November 
Decembei-       8     9  19  W.    Deceml)er 

()  13  10  E. 

2  21     9  E. 

0  18  48  E. 
2J4    0    (>  E. 
2(>    7  34  E. 
24     3  48  E. 

FOTJMrL.E 

FOJl  THE  LIUKATIOX  OF  THK  MOON. 

Put    /, 

the  inclination  oftiie  inoon'n  ecpialor  to  the  eclijitic  (=1°  2H'.J!^), 

a, 

the  mean  longitude  o 

r  the   moon's  ascending  node,  ^see  page  27H),  or  the  mean  longitude     1 

of  the  descending  node  of  the  moon'.s  e(jiiator. 

c\ 

tlie   angle  at  the  centre  of  the  moon's  disk  made  hy  a  lunar  meridian  witl 
declination,  counted  from  north  to  east  on  the  apparent  disk, 

I  the  circle  of 

h  1%  a\  6', 

the  apparent    longitud 

e,  latitude,  right  ascension,  and   declination  of  the  moon,  corrected     | 

for  parallax. 

>-', 

the  selenocentric  long 

tude  of  the  earth,  counted   on   the  moon's  equat(jr  from  it8  descend-     | 

ing  node,  ft, 

«\A,  ft',  ([, 

the  quantities  defined 

on  page  27(>,  where  their  values  for  the  year  are  given 

Tiie  moon's   iihration   in    longilii 

de   and  latitude  may  then  he   found,   for  any  time,  by 

means  of  the 

following  formulap,  in  connection  with  tlie  tables  given  on  pages  27(i  and  277:  — 

j 

A   ?   =  — 

()'.57  sin  2  (ft  —  /)  ^ 

i 

a  =  sin 
tan  B  =  tar 

/cos  (ft-./)              (     scetahlc,pa^e^277. 
/sm    (ft-/)             (                    ''^ 

The  Iihration  in  latitude       =z  b  =  B  —  ^3 

The  Iihration  in  longitude  =  Z    =  '/.'  —  ([ 

sin  C  =  sin 

.  COS  (>/  +  A  —  ft)  _^         ^.^   .  COS  (a'  —  ft') 
cos  d'                            "                  COS  b 
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ELE> 

lENTS   I 

X)R  ' 

<  from 
S.O. 

5.1 
4.1 
4.4 

3.0 

rHK  PR 

J. 

Appai-eiit 
Doclinatiou 

+14°  52.7 
!4  31.9 

12  30.8 

13  51.4 
1 1      8.3 

ED 

ICTION  OF  OCCULTATIONS. 

IIS  Star's 

ARY. 

1 

AT  CONJINCTIUN  l\   li.    A. 

Limiting  ' 
Parallols. 

Name. 

1  Rort'ii 
Mag.'         IHH 

1                   1                1 
\Vni*hinctoii    HoiirAu;rlr         y              ^. 
Meau  Time.             '' 

,                      1 

(I     h    m             li     in     1                  1 
1   17  54.6    +  3  10.9   +0.9137   0.5718 
21  20.7    +  6  29.8,40.8017:0.5716 
«    8  1 2.2    -  7     1 .8  1  +1 .2750  1  0.5685 
9  37.0     -  5  3!).9  i  -0.3832  1  0  5682 
3    2  22.6    +10  30.6 1-0.3522   0.5632 

y' 

-0.1345 
0.1399 
0.1557 
0.1579 
0.1778 

+90   +24 
+90   +16 
+90  1  +56 
+15-53 

+17-54: 

7  Leonis 

1    tjt  l^eonis 

o  Leonis 

34  Leonis 

/  Leonis 

6i 

6 

U 

6i 

5i 

.s 
+0.14 

O.Il 
+0.03 

0.00 
-0.15 

B.AC  3837 
V  Virginis 
1     b  Virginis 
c  Virginis 

B.A.C.4254 

6i 
4 

5i 
5i 
6 

-0.24 
0.30 
0  43 
0.53 
0.62 

-1.7 

-0.4 

+1.0 

1.6 

2.6 

+  8  40.4 
7     9.4 
4   16.7 
3  56.2 

+  2  28.4 

4 
5 

13  31.4 
3  56.5 
10  21.1 
19  39.4 
3  51.2 

-  2  43.5   +0.1314 
+  11    12.0-1.1140 

-  6  36.4+0.5331 
+  2  22.9-1.0170 
+10  18.1  ; -1.2240 

0.5615    -0.1886 
0..5594      0.1991 
()..5586.    0.2022 
0.55761    0.2058 
0..->576'    0.2077 

+44 
-30 
+71 
-22 
-41 

-27 

-83 

:^! 

-88! 

80  Virginis 
.  88  Virginis 
i    ^'Librae 
1    f^LibrBB 

17  Librs 

6 

6 

H 
7 

-0.8!) 
0.!)4 
1.28 
1.30 
1.31 

+6.3 
6!) 
9.0 

8.9 

-  4  49.4 

6  16.6 

11   26.4 

10  57.4 

10  42.1 

6 

7 

5  42.7 
11  26.3 

16  32.4 

17  34.7 

18  13.8 

+11    16.8+0.^^124 

-  7   11.3   +K1I50 

-  3    6.4  :  +0.7204 

-  2     6.3  1+0.0138 

-  1  28.6' -0.3299 

0.5616 
0.5622 
0.5707 
0.571 1 
0.5711 

-0.2052 
0.2026 
0.1rj03 
0.1793 
0.1786 

+85 
+84 
+79 
+35 
+15 

+  9' 
+30 

-56 

18  Librae 

B.A,C.r3070 
y  Librae 
■    „  LibriE 
4W  Libra 

I' 

G 

-1.31 
1.43 
1 .50 
1.56 
1.61 

+8.8 
9.1 
9.7 
9.8 
9.3 

-10  41.6 
11  57.9 

14  24.7 

15  18  7 
13  57.1 

S 

18  30.4 
5  13.3 

10     8.3 
13  44.7 

19  42.1 

-  1    12.5' -0.3872 
+  9     7.2^-0.!)  195 
-10     8.6|+0.72h:, 

-  6  40.1  1+1.076') 

-  0  55.8' -1.1 8!)0 

0  5715 
0.5767 
0  5786 
0.5798 
0.5S21 

-0.1782 
0.1658 
0.1591 
0.1538 
0.1447 

+  12 
-23 

+76 
+75 
-46 

-60 
-90 
+  ;>. 
+2!) 
-90 

41)  LibriB 
^  Opiiiuchi 
21  Scorpii 
21)  Ophiuciii 
H.A.C.GOGO 

M   ;-I.G4 

(ii      l.!)2 
6    !    2.11 

+9.8 
9.1 
9.0 
8.6 

-16  12.0 

16  2L9 

17  31.4 

18  43.1 
18  46.7 

20  3.' .6 
0    9  21.2 

13  37  4 

21  53.7 
10  19  46.H 

-  0     4.3 
-M   47.3 

-  7  4f).7 
+  0  16.7 

-  2  40.6 

+0.!)56l 
-0.5693 
+0.1047 
+0.4417 
-1.1380 

()..'>c25' -0.1433 
0.587i)'    0.1212 
0.5H7!)     0.1137 
0.5!)09,    0.0976 
0.5946^    0.0513 

+74 ' +20 

-  5 1 -76 1 
+31    -3.) 
+50   -11 
-50   -90 

fi  Sagittarii 

4     -2.17 

+0.0 

-21     5.2 

11 

2  56.1 

+  4  12.1 

+0.!)080 

0.5946 

-0.0358 

+69  1+18 

NEW 

MOON. 

1 

0  ('apricorni 
31   Caprirgrni 

4 

6i 

2.01) 
2.06 

-3.8 
4.5 

17  40.7 
17  56.0 

14 

2  56.2 
8  26.3 

+  1   31.4    +0.3568 
+  6  50.1    +1.2610 

0.5678 
0.5635 

+0.1112 
0.1198 

+46   -16 
+72  +53 

I  Capricorni 

42  t^ipricorni 

44  Capricorni 

'  45  Capricorni 

fi  Capricorni 

4i 
H 
6 

64 
5 

-2.04 
L!)5 
l.!)5 
1.1)5 
1.90 

-4  7 

5.4 
5.6 
5.7 

6.0 

-17  18.8 
14  32  9 

14  54.8 

15  15. H 
14     4.8 

19 

10  14.6 
19     5.4 

19  46.9 

20  12.8 

0  30.7 

+  8  34.7 

-  6  52  5 

-  6  12.4 

-  5  47.4 

-  1   38.0 

+0.82.-)6 
-0.9698 
-0.4886 
-0.0566 
-0.7199 

0.5623 
0.5.'';6!) 
0  5564 
0.5561 
0.5527 

+0.1220 
0.1345 
0.1354 
0.1359 
0.1415 

+73   +11 

-28 .  -90 
+  2 !  -69 
+25  1  -40  ' 
-10-90' 

I  Aquarii 

■  42  Aquarii 

45  Aquarii 

B.A.C.7H3.-> 

o  Aquarii 

44 
54 
64 
64 
5 

-L85 
1.8-.> 
1.62 
1.76 
1.73 

-6.H 
7.1 
7  3 

7.7 
7.3 

-14  24.9 
13  23.4 
13  52.0 
13  29..'> 
11    15.2 

6  41.8 

11  38.3 

12  41.3 

17  59.8 

18  1!).6 

+  4  20.9 

+  9     7.8 
+10     8.8 

-  8  42.9 

-  8  23.7 

+0.5338 
+0.1875 
+0.8626 
+1.3010 
-1.0510 

0.5488 
0.5465 
0.5455 
0.5429 
0.5429 

+0.1488 
0.1545 
0.1553 
0.1607 
0.161 1 

+63   -  7 
+>12   -26 
+76+13 
+77   +56 
-30  ,  -90 

5H  Aquarii 

70  Aquarii 
i         Lalande  44734 
j    ^)«  Aquarii 
X  Aquarii 

64 

6 

64 

4 

54 

-1.73 
1.66 
L64 
1.52 
1.50 

-7.5 
8.1 

8.2 
8.9 

8.8 

-11   2S.8 

11     8.9 

10  3!).4 

9  41.9 

8  2.).3 

16 

18  49.6 
3     4.2 
5     9.5 

16  46.4 

17  16.9 

-  7  54.7 
+  0     4.4 
+  2    5.9 
-10  38.5 
-10     9.0 

-0.7259 
+0.278rt 
+0.1026 
+  1.0920 
-0.2930 

0.5421 
0.5373 
0.5356 
0.5296 
0.5295 

+0.1617 
0.1688 
0.1705 
0.1781 
0.1782 

-  8   -90 
+49   -21 
+39-31 
+81    +29 
+  181-54 

B.A.C.8274 
27  Piscium 
29  Piscium 

4  Ceti 

5  Ceti 

7 

5 
5 
6 
6 

-1.33 
1.26 
1.24 

1.20 
1.20 

-9.4 
8.9 

8.H 

-  7     0.3 
4    lO.H 
3  39.2 
3  10.5 
3     4.5 

17 

9  36.0 
14  54.2 
16  33.4 
19  39.8 
19  54.7 

+  5  41.0 
+  10  50.0 
-11  33  7 

-  8  32.7 

-  8  18.3 

+1.2430 
-0.8559 
-1.1I8I) 
-1.0580 
-1.1410 

0.5226 
0.5207 
0.5199 
0.5183 
0.5183 

+0.1864 
0.1881 
0.1 8f^6 
0.1890 
0.1896 

+83  1  +43 
-l2i-90 
-31  ;-90. 
-26 !  -90 
-33   -90 

:  14  Ceti 
15  Ceti 

1  26  Ceti 
1  29  Ceti 
;  33  Ceti 

6 

64 

6 

64 

6 

-1.04 
1.04 

0.H8 
0.86 
0.84 

-9.1 
9.1 
9.0 

8.9 

8.S 

-  1     7.5 

-  1     7.5 

+  0  45.9 
1  21.4 
1   50.9 

18  10  25.6 
11   47.4 

19  1   35.5 
3  49.2 
5  13.4 

+  5  48.7 
+  7     7.1 

-  3  28.2 

-  1    18.2 
+  0     3.6 

-0.5218 
-0.2386 
+0.3205 
+0.0350 
-0.186) 

0.5151 
0.5146 
0.5131 
0.5128 
0.5127 

+0.1916 
0.I9I6 
0.1912 

0.1908 
0.1904 

+  8 
+23 
+55 
+38 
+26 

-70 
-50 
-19 
-34 
-47 

1  35  Ceti 
1    /  Piscium 

64 

5 

-0.83 
-0.80 

-8.S 
-8.5 

+  1  52.7 
+  3     1.4 

6  17.1 
9     7.2 

+  1     5.5 
+  3  50.8 

-0.0147 
-0  7404 

0.5122140.1904 
0.5121  1+0.1897 

+35 
-  5 

-37 

-87  i 
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TlIR  STAK'8 

At  Conjunction  in  R.  A. 

Liraitins  ' 
PaiaUela. 

Namo. 

Mag. 

Red'ns  from 

1888.0. 

Apparent 
DccbnatioD 

Washinjrtou 
Mean  Time. 

IIourAnglt' 
H 

r 

x' 

y' 

N. 

S. 

l_Aa_ 

A6 

8 

~ 

o        'i 

d     h    m 

h     in 

o 

o 

V  Piscium 

H 

-0  66 

-8.4 

+  4  55.1 

19  21   4:).6 

-  7  48.3 

-0.44(i6 

0.5130 

+0.1864 

+12 

-64 

64  Ceti 

H 

0.49 

7.8 

8     2.6 

20  13  49.2 

+  7  44.1 

-0.9779 

0.5150 

0.1796 

-20 

--82 

f'Celi 

H 

0.48 

7.8 

H  19.2 

14  41.2 

+  8  34.6 

-1.1290 

0.5154 

0.1791 

-32   ^2 

^«Ceti 

^ 

0.41 

8.1 

7  57  4 

22  43.6 

-  7  36.8 

+0.6937 

0.5172 

0.1746 

+8!)   +  4 

B.A.C.830 

6 

0.3'2 

7.5 

10   15.7 

21     6  14.2 

-  0  19.3 

-0.5618 

0.5189 

O.I6!)4 

+  6 

-6I» 

,u  Ceti 

^ 

-0.3'i 

-7.7 

+  9  38.3 

7  30.6 

+  0  55.0 

+0.338' » 

0.5I!)6 

+0.1684 

+57 

-15 

Lalande  r>7ar, 

6 

0.19 

6.9 

12  45.4 

18  36.6 

+1!   41.5 

-1.2770 

0.5235 

0.1598 

-51 

-77 

/  Tauri 

4 

-0.07 

7.2 

12  33.0 

tii    7     6.5 

-  0  11. 1 

+0.87.56 

0.5284 

0.1483 

+«)0 

+18 

48  Tnuri 

6 

+0.14 

6.9 

15     7.1 

«3    5   I7.I 

-  2  41.5 

+  1.0690 

05405 

0.1231 

+90 

+:<6 

y  Tauri 

4 

0.16 

6.9 

15  2L3 

7  13.6 

-  0  48.7 

+1.0460 

0.5409 

0.1202 

+!)0 

+:« 

(I»  Tauri 

4 

+0.18 

-6.4 

+17  16.7 

8  42.2 

+  0  37.0 

-0.8782 

0.5421 

+0.1182 

-151-73 

63  Tauri 

6 

0.18 

6.6 

16  30.7 

8  57.1 

+  0  51.5 

-0.0109 

0.5424 

0.1180 

+:i5 :  -28 

d'^  Tauri 

54 

0.18 

6.4 

17  10.9 

9  I5.H 

+  I     9.6 

-0.7055 

0.5425 

0.117!) 

-  4 

-72 

(53  Tauri 

5 

O.I!) 

6.3 

17  40.1 

9  55.4 

+  1  47.9 

-1.1580 

0.5433 

01168 

-38 

-72 

70  Tauri 

6i 

0.18 

6.8 

15  40.9 

10     1.6 

+  1  53.9 

+  1.0220 

0.5433 

0.1166 

+90 

+33 

75  Tauri 

6i 

+0.20 

-6.8 

+16    6.4 

11  22.7 

+  3  12.5 

+0.7127 

0.5441 

+0.1 146 

+90 

+13 

0>  Tauri 

4 

0.19 

6.8 

15  42.7 

11  26.7 

+  3  16.3 

+1.1520 

0.5444 

0.1146 

+90 

+45 

(9^»  Tauri 

4 

0.19 

6.9 

15  37.2 

11  29.3 

+-  3   18.8 

+1.2.561) 

0.5444 

0.M46 

+90 

+58 

B.A.C.  i:5!)l 

5 

0.20 

6.8 

15  56.9 

12  23.4 

+  4  11.2 

+0.9!)82 

0.5444 

0.M29 

+!)0 

+32 

a  Tauri 

I 

0.22 

6.8 

16  16.9 

14  56  6 

+  6  39.5 

+l).9220 

0.5458 

0.1098 

+90 

+27 

B.A.C.  1468 

6i 

+0.28 

-6.4 

+18  31.7 

19  482 

+11   21.7   -L0n60 

0.5486 

+0.1027 

-25 

-71 

i  Tauri 

5i 

0.30 

6.4 

18  38.8 

22  11.9 

-10  19.4 

-0.8896 

0.5492  1    0.0993 

-16-71 

B.  A.  C.  15*^6 

5i 

0.32 

6.9 

16  58.5 

a4     1      2.8 

-  7  34.1 

+  1.1950 

0.5505 

0.0948 

+90   +52 

m  Tauri 

54 

0.36 

6.6 

18  29.5 

5  39.8 

-  3     6.2 

-0.0270 

0.5537 

0.0873 

+35 ! -25 

119  Tauri 

5 

0.46 

6.8 

18  30.4 

17     1.8 

+  7  52.9 

+0.8424 

0..5b01 

0.0684 

+!N) 

+26 

laO  Tauri 

6 

+0.47 

-6.8 

+18  27.5 

17  37.6 

+  8  27.4 

+0.9340 

0.5607 

+0.0672 

+9<) 

+32 

127  Tauri 

H 

0.50 

6.9 

18  55.4 

21   50.2 

-11  28.7 

+0.7013 

0.5627 

0.05f)9 

+90  1+18 

X^  Orionis 
;^;2  Orionis 

4i 

0.53 

6.6 

20  15.1 

25    2  57.4 

-  6  32.0 

-0.4385 

0..5645 

0.0506 

+12-46! 

6 

0.53 

6.7 

19  43.4 

3  12.5 

-  6  17.5 

+0.1390 

0..5646 

0.0505 

+45' -12 

a: 'Orionis 

6 

0.56 

6.9 

19  4L4 

6  59.1 

-  2  38.8 

+0.3487 

0.5666 

0.0431 

+58 1      0 

;f^  Orionis 

5 

+0.56 

-6.8 

+20     8.3 

7  10.8 

-  2  27.5 

-0.1210 

0.5669 

+0.0429 

+29  I  -26 

68  Orionis 

6 

0.58 

6.9 

19  48.8 

10  45.7 

+  0  59.9 

+0.365!) 

0.56.';6 

0.0358 

+60  1  +  2 

71   Orionis 

6 

0.59 

7.1 

19  11.5 

12     1.5 

+  2  13.0 

+1.0720 

0.56i)4 

0.0336 

+!)0 

+46 

15  Geminorum 

tl4 

0.62 

6.8 

20  51.4 

17  38.2 

+  7  37.8 

-0.5451 

0.5716 

0.0221 

+  5  '  -52 

16  Geminorum 

64 

0.62 

7.0 

20  33.7 

17  43.1 

+  7  42.5 

-0.2300 

0.5716 

0.0221 

+*^3   -30 

V  Geminorum 

44 

+0.63 

-6.9 

+20   16.8 

18     9.9 

+  8     8.4 

+0.0797 

0.5719 

+0.0214 

+41    -12 

^  Geminor.  mult. 

4 

0.69 

7.1 

20  43  9 

26    9  19.1 

-  I    15.1 

-0.3147 

0..5781 

-0.0093 

+18    -34 

56  Geminorum 

54 

0.72 

7.3 

20  39.2 

16  55  7 

+  6     4.9 

-0.3548 

0.578!) 

0  0251 

+16   -38 

61   Geminorum 

6 

0.72 

7.4 

20  28.7 

19     2.9 

+  8     7.5 

-0.22!)0 

0.5801 

0.0295 

+23   -31 

79  Geminorum 

«4 

0.74 

7.4 

20  35.0 

2r    2  45.8 

-  8  26.7 

-0.6262 

0.5808 

0.0457 

+  1    -60 

^  Geminorum 

54 

+0.74 

-7.6 

+18  469 

3  12  8 

-  8     0.6 

+1.2310 

0.5809 

-0.0464 

+!>0 ;  +62 

85  Geminorum 

6 

0.74 

7.5 

20  10.6 

7   12.7 

-  4     9.6 

-0.4253 

0..-)817 

0.0547 

+12i-46 

rf'  Cancri 

6 

0.74 

7.7 

18  4L4 

18  54.8 

+  7     6.6   +0.3352 

0.5828 

0.0787 

+^57 

^  4 

Saturn 

20     4.2 

20  20.0 

+  8  28.7 

-1.2070 

0.5916 

0.0838 

-46 

-701 

6  Cancri 

54 

0.74 

7.7 

\6  28.2 

22  23.1 

+  10  27.2 

+0.2776 

0.5826 

0,0862 

+53 

-  8 

(3  Cancri 

4    i+0.74 

-7.7 

+18  33.8 

28    3  53.9 

-  8  14.1 

-0.321!) 

0  5826 

-0.0!)66 

+18 

-42 

7  Leonis 

64     0.71 

7.5 

14  52.7 

29     1   37.2 

-11    1H.8 

+0.!)286 

0.5804 

0.1362 

+90 

+25 

.    i/;  Leonis 

6 

0.70 

7.3 

)4  31.9 

4  57.9 

-  8     5.3!+0.hl77 

0.5793 

0.1413 

+!»0I+I7 

1  '.U  Leonis 

64 

0.65 

7.1 

13  54.4 

16  55.4 

+  3  26.1 

-0.3480 

0.5765 

0.1596 

+17-51 

;  37  Leonis 

54 

0.63 

7.1 

14   17.1 

19     5.6 

+  5  31.6 

-1.0800 

0.5755 

0.1624 

-29 

-76 

I  Leonis 

54   +0.56 

-6.4 

+1 1     8.2 

30    9  14.2 

-  4  50.2 

-0.3091 

0.5719 

-0.1799 

+19 

-51  ' 

B.A.C.3837 

641    0.50 

5.5 

8  40.3 

20     5.3 

+  5  37.9 

+0.173^ 

0.56!)6 

0.1908 

+46 

-24 

V  Virginis 

4        0.39 

4.6 

7     9.3 

31  10     9.0 

-  4  48.0 

-1.0550.0.5670 

0.2014 

-25 

-83 

b  Virginis 

54   +0.36 

-3.7 

+  4  16.6 

16  24.7 

+  1   14.6 

+0.5790  j  0.5662 

-0.2051 

+75 

-  4 

1 

1 

Digitized  by 


Google 


OCOULTATIONS,    1888. 


421 


FEBRUARY. 


The  Star's 


Name. 


c  Virginis 
B.A.C.4i2:)4 

>;()  Virginis 
,  H^  Virginis 

^^  Librae 
17  Libric 
IH  LibrcP 

IJ.  A.C.oO/i) 

y   liibrap 

7/  Libne 
4^  I^ibrse 
4!)  Libtip 

0  Opbiucbi 
24   Sforpii 

'JO  Ophiurlii 

B.  A.C.Gl'i 
//  Sagittarii 
IT)  Sagittani 

i  1G  Sagittarii 

*.^l   Sngitiarii 
B.  A.C.6  Mb 
B.  A.C.IJ.M/ 

^!)  Hagittarii 

33  J^agittarii 

^'  Sagittarii 

^'  Sngittarii 

Lalande  !i.'»407 
B.  A.C.(j:)aG 

n  Sagittarii 

B.A.C.(i7()7 
/  Sagittarii 
57  Sagittarii 
a  Capricorni 

TT  Capricorni 

!.';'    Aquarii 
X  Aquarii 

B.  A  C.Hy74 
'27  Pisrium 
'il.^  riHciiim 

4  Ccti 

5  Ccti 

14  Ceti 

15  C^eti 
L'G  Ceti 
*2n  Ceti 
\V,\  Ceti 

35  Ceti 

/  Pisciiini 

V  Piscinni 
64  Ceti 

^»Ceti 

^•i  Ceti 

B.  A.C.d30 


Mag. 


I  Red'nB  from 

I        1S88.0.        1  Apparent 

1 Declination 

AS 


'    ^    \ 
G    , 

:  t'i'i 

^h 

;  <>  ' 

.    ^A 
() 

()    I 

(i 

I 

•>i 

Gi 
5 
I    G 

,    ^ 
5i 

G 

5^ 

I    5A 

1    3 


+0.-2H 

+0.-i  » 

-O.Ovi 

O.IKS 

0.4! 

-0.43 
0.44 
0.45 
0.5! » 
0.G3 

-O.G!) 
0.77 
0.7H 
0.(i(i 
1.1. '2 

-1.13 

1.40 
\.\\ 
1  50 
1.51 

-1.51 
1 .55 
I. GO 
I.GI 
I.G4 

-I.G7 
I.G7 
1.G8 
I.G':i 

l.GO 


G 


4    . 

1  ! 


G 
G    ' 

g;.  , 

G 

^\ 
G    I 

GA,- 

\: 

5i, 
^h 

4i 
G 


-1.7-i 
1.77 

I  .HO 

-I.8G 


I.G3 
I.GI 

-1.5'i 
1.47 
1.45 
1.43 
l.4ii 

-l.3'.> 
1.3! 
l.'J) 
I.IH 
1.17 


-  3.-i 

>24i 

+  0.!>! 

1.5. 

4.g! 
I 
+  4.4, 
4.4 
4.4 

5..S 

+  GO 
5.5  I 
6.3, 
6.1 
6.4' 

+  6  4 
5.1 
5.4 
5.1 

5.0 

+  4!» 
47 
4.5 
4.4 
3.c< 

+  3.8 
3.5 
3.G 

a.7 

+  3.0 
1.3 
O.II 

+  0.5 

-  0.8 

-  1.3 


0.1 

«).0 

-  o.:> 

0.0 

!».0 

10.0 

\S}.\ 

-!0.3 
1 0.-2 
10.3 

lo.y 

10.1 


1. 16    -lO.I 
1.14'     !0.0 


l.o:n 
0.-7  I 


0.!> 
O.'J 
0.'2 


-I'  7'J .  -  d.ri  I 


+  3  56.*^ 
+  2  5>H.:5 

-  4  40.5 
6  16.7 

II  iiG.5 

-10  57.4 
10  4*2.1 

10  41.6 

11  58.0 
14  '24.8 

-15  18.8 
13  57.*2 
16  VIA 

16  '2*2.0 

17  31.4 

-18  43.1 

18  46.7 

20  44.0 

21  5.2 
20  45.5 

-20  25.1 

20  35.0 

21  20.3 
21  8.4' 
20  27.0 

-21  20.7 

20  48.0 

21  15.0 
10  24.3 
JO  27.0 

-21    12.0 

10  5.!) 
20  1 .8 
10  10.7 
10  28.0 

-18  3i.7 

0  41.0 
8  20.3 

-  7  0.3 
4  10.8 
3  3:).2 
3  10.5 
3  4.5 

-  1     7.5 

-  1     7. . 
+  0  45.8 

1  213 
1   50.>^ 

+   1   52.() 

3  1 .3 

4  55.0 
8  2.5 
8   !!>.! 

+  7  57.3 
flO  15.7 


At  CONJtJNCTION  IN  R.  A. 


Washinffton   HourAngle 
Mean  Time.  |         -W 

d    h     in  h     III 

1  I   31.2     +10     2.1 
0  33.! » I  -  6  11.8 

2  11      6.1  I  -  5  32  4 
16  47.6    -  0     2.7 

3  21   55.0     +  4     4.5 

22  58.8  I  + 

23  38.3  I  + 
23  55.1 

4  10  44.7 
15  43.7 


10  23.5 

5     1   26.8 

2  21.2 

15  22.0 

10  43.0 


6    4   11.7 
r    2  37.0 

5  22.1 

9  58.4 
10  34.7 

10  35.3 

14  46.8 

10  58.0 

20  23.1 

8  0  52.4 

2  3!>.3 
4  3.6 
4    12.7 

6  2^  4 
8  30.1 

0  14  2 

20  20.2 

9  0  41.1 

3  10.5 
14  51.1 

18  18.G 
13     1   22.7 


5.1 

43.3 

+  5  50.5 

-  7  34.0 

-  2  45.8 

+  0  46.1 

+  6  36.3 

+  7  28.7 

-  3  50.0 
+  0  13.2 

+  8  22.2 
+  5  58.1 
+  8  36.1 
-10  58.0 
-10  22.0 

-10  22.5 

-  6  20.4 

-  1  20.0 

-  0  56  7 
+  3  22.5 


+  5  5.4 
+  6  26.G 
+  6  35.3 

+  8  45.0 
+  10  51.8 

+11   25.6 

-  I   44.4 

+  2  18.3 
+  4  42.3 

-  8     2.4 

-  4  42.4 


0  14.4 


1   53.6    +0  15.6 
8     0.5 


14 


18    6  6 

23  22.6  I  - 

1      1.0 

4     6.3 

4  21.2 


2  53.8 

1  18.2 

1  41.6 

1  56.1 


18  45.0 

20     7.2 

15    !)  4!).!) 

12  3.8 

13  26  6 

14  30.1  I 
17    i:).2' 

1(1  5  5-^.6 
2!  5G.:m 
22  48.H  , 


+ 
+ 

-  8  4.2 

-  6  45.2 
+  6  34.0 
+  8  44.2 
+  10  4.6 

+  11  6.3 

-10  f».4 

f  2  8.5 

-  6  20.4 

-  5  30.0 


W     6  51.7     +  2   10.1 
14  23.6!  +  0  37.0 


-0.05!)4 
-1.1650 
+0.8618 
+  1.1630 
+0.7651 

+0.0>^6I 
-0.2872 
-0.3162 
-0.0i).8G 
+0  7720 


,5740 
,5750 
,5763 
,5707 
+0.1362  0.5801 


+1.1200 
-1.1610 

+  1.0000 
-0.5400 


0.563!) 
0.5637 
0.5637 
0.5630 
0.5684 


5710 
5711 
5711 
5716 
5731 


+0.474 1 
-1.1200 
+0.7.573 
+0.0380 
+0.5776 

+0.2258 
+0.2870 
+  1.1070 
+0.7425 
-0.0104 

+  1.0740 
+0.3571 
+0.8235 
-I.Of^IO 
-0.0082 

+0.8177 
-1.0780 
+0.0733 
-0.5375 
+0.3473 

-0.3103 


+1.1030 
-0.2802 

+1 .2530 
-0.83{)0 
-1.1080 
-1.0440 
-1.1060 

-0.4700 
-0.21  !)8 
+0.3420 
+0.r625 
-0.1 600 

+00110 
-0.7164 
-0.418!) 
-0.0466 
-1.0050 


0.5816 

0.5853 
0.5862 
0.5864 
0.5864 

0.5864 
0.5853 
0.5853 
0.585:'. 
0.5855 

;  0..5857 
0.58.^2 

i  0.5851 
0.5843 
0.5843 

0.5843 
0..'')SII 
0..')7!)!) 
0.5780 
0.5750 

0.5720 


0.5317 
0.5316 

0.5252 
0.5234 
0.5234 
0  5220 
0.5210 

0.5175 
0.5171 
0.5151 
0.5147 
0.5144 

0.5146 
0.5146 
0.5146 
0.5145 
0.5151 


-0.2081 
0.20!)8 
0.2061 
0.2033 
0.1700 

-0.1787 
0.1770 
0.1775 
0.1645 
0.1570 

-0.1524 
0.1431 
0  1421 
0.1108 
0.1123 

-0.0066 
0.0508 
0.0455 
0.0355 
0.0339 

-0.0338 
0.0253 
0.0140 
0.0128 

-0.0033 

+0.0003 
0.0033 
0.0038 
0.0087 
0.0128 

+0.0146 

0.0384 
0.0470 
0.0516 
0.0745 

+0.0807 


0.1702 
0.1794 

+0.1875 
0.1802 
0.1000 
0.1907 
0.1907 

+0.1028 
0.1028 
0.1021 
0.1018 
0.1914 

+0.1014 
0.1910 
0.1873 
0.1708 
0.1702 


+0.72^8    0.5162 1+0  1744    +00   +6 
-0.5206   0.51801+0.1602   +71-67, 


Limiting 
Parallela.  I 


N. 


-18-86 
-34  '  -88 
+85  +12 
+84  '  +35 
+79  I  +  6 


+37 
+17 
+  14 
-20 
+76 


-31 
-54 

-57 
-90 
+  7 


+75  +33 
-43  -90 
+74  +23 
-4-74 
+34 ; -29 

+53;-  9 

-50  -90 
+6!)  +  8 
+6!)  +20 
+55  -  3 


+31 

+34 


-23 
-20 


+60  +35, 
+6!) '  +  7  , 
+15  -37, 

+69 '+32' 
+36-16 
+69+121 

-49 , -90 
-42  -90 ! 

+69^+12 
-40  -90 
+23  -32 1 
-10-74 
+42-17 

+  5 '  -56 

i 

+80 '  +30 ' 
+19;-53j 

+83  +44  ! 
.li;-90 
-30  '  -90 
-25  -90  • 
-30   -90; 


+10 
+24 
+57 
+40 
+27 

+37 
-  3 
+  14 

-18  i 
-20 


-67' 

-49' 
-18' 
-33 
-45 

-35  I 
-87! 
-61  I 

-82, 
-82 
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•"                ELE\ 

[ENTS  E 

^OR  ' 

rHE  PREDICTION  OF  OCCULTATIONS. 

FEBiUJARY. 

Thb  Stau'8 

Appavt-nt 
Deelinarion. 

At  CoNJUXt 

;tiox  IX  R.  A. 
Y            ?■■ 

Limiting 
ParalleU. 

Name. 

Mac. 

Re«Vns  from 
1888.0. 

Mt'au  Time.  '          " 

y' 

N.      S. 

^  Ceti 

Aa 

-IM) 

+  0  38!3 

1 

+50    -13 

^ ,  -oj-j 

<l     It     III 
17  15  40.3 

It     111 
+10  52.4+0.3764    0.5182 

+O.I6-''3 

Laiande  5725 

() 

0.60 

H.2 

12  45.4 

IH    2  50.4 

-  2  16.0 

-1.2440  0.5217      0.1.505 

-15    -77 

/  Tnuri 

4 

0.40 

8.3 

12  33.0 

15  25.0  1  +  0  56.1 

+0.0175    0..5254      0.1472 

+90    +22 

'  4ri  Tnuri 

6 

0.'^6 

7.6 

15     7.1 

19  13  52.0'  +  7  41.2 

+  1.1180    0..5362      0.1220 

+90  :  +40 

1     y  Tauri 

4 

0.*^4 

'    7.5 

15  21.3 

15  50.0     +  0  35.6'+l.004«)    0.5366      0.1102 

+90    +38 

j     cJ'  Tuuri 

4 

-0.'i3 

-6.0 

+17   16.7 

17  10.0    +11     261-0.8303   0.5370  i +0.1176 

-12   -73 

1  63  Tauri 

6 

0.'i-> 

7.1 

16  30.7 

17  35.2!  +11    17.4  ,+0.0311    0.5375'    0.1170 

+38    -25 

!     (Ji  Tauri 

5i 

0-22 

6.0 

17   10.0 

17  54.1!  +11   35.8    -0.6673   0.5378     0.1167 

-  1    -7.^ 

rf^  Tauri 

5 

0.\>I 

6.7 

17  4.).1 

18  34.2     -n   45.4    -1.1250 1 0.5381      0.1155 

-35    -72 

70  Tauri 

6i 

0.21 

7.5 

15  40.0 

18  40.6     -M   30.21 +L0680!o..53KJ      0.1155 

+90    +3/ 

75  Tauri 

(ii 

-0.20 

-7.3 

+  16     6.4 

20     2.8     -10   10.6^0.7573' 0.5382   +0.1135 

+90    +16 

e^  Tauri 

4 

0.20 

7  5 

15  42.7 

2)     6.0     -10  15.7   +L1080    0.53-^2      0.1135 

+00    +5i) 

B.A.C;.  IH!)I 

5 

0.11) 

7.4 

15  56  0 

21     4.4     -  0  10.0   +1.0170    <).5:>!)      0.1122 

+90    +35 

a  Tauri 

1 

0.16 

7.3 

16  16.0 

23  30.0    -  6  40.4    +0.0600 

0.5408      0.1088 

+9J    +3) 

B.A.C.  N68 

6i 

0.11 

6.5 

18  31.7 

i«0    4  36.0 1-2     2.6   -0.0700 

0.5432     0.1016 

-22   -72 

i  Tauri 

r>i 

-0.0!) 

-6.5 

+  18  38.8 

7     1.8     +0  18.5    -0.H545 

0..544O   +0.00H2 

-14    -71 

B.A.C.  l5-.»6 

r>i 

0.06 

7.1 

16  58.5 

0  55.5    +3     6  5    +1.2-170  ;0.54(i2      0.0!»38 

+90   +59 

m  Tauri 

5i 

-0.01 

6.6 

18  20.5 

14  37.0     +  7  35.0' +0.0145 

0.5478      0.0861 

+37    -23 

119  Tauri 

5 

+0.12 

6.7 

18  30  4 

•^1     2   10.3     -  5  10.7    +0.8884 

O..5535  ,    0.0676 

+90    +29 

laO  Tauri 

6 

0.12 

6.7 

18  27.5 

2  46.7     -  4  35.6   +0.0804 

O..5.540     0.0665 

+90    +35 

127  Tauri 

(ii 

+0.16 

-{j.a 

+18  55.4 

7     3.6    -  0  27.3   +0.7461 

0.5562   +0.0.593 

+90    +21 

Y'  OrioniH 
;^-Orionis 

4i 

0.22 

6.3 

20  15.1 

12  15.8,  +  4  34  3,-0.4030 

0.5:»0.3      0.0502 

+  13,-44 

6 

0.22 

6.4 

10  43.4 

12  :il.l     +  4  40.1    +0.1777 

0..5.5O0      0.0404 

+47    -h» 

I'Orionis 

6 

0.26 

64 

10  41.4 

16  21.4     +  8  31.5   +0.3037 

0  56:6     0.0127 

+62 !  +  2 

;j;^Orioni8 

5       0.^6 

6.3 

20     8.3 

16  33.4     +  8  43.1    -0.0831 

0.5610      0.0410 

+32  j  -24 

(id  Orionis 

6     +0.->0 

-6.4 

+  10  48.8 

20  11.6    -M   46.3+0.4072 

0.5623 

+0.0357 

+63    +  4 

1  71   Orionis 

6 

0.30 

6.6 

19  11.5 

21  28.4     -10  32.1  1+1.1160 

0.5637 

0.0330 

+90  .  +5 ) 

,  15  (jiemiiioruin 

(>.i 

0.36 

6.2 

20  51.4 

*Z^i    3  10.5    -  5     I.O' -0.5106 

0.5650 

0.0210 

+  7  .  -49 

III  Geininorum 

(i^ 

0.36 

6.2 

20  33.7 

3  15.4     -4  57.2,-0.1040,0.5650     0.0210 

+25 ;  -2-^ 

\     V  Geminoruin 

4i 

0.37 

6.3 

20  16.8 

3  42.7  1  -  4  30.8 

+0.1157 

0.5663   +0.0208 

+43,-10 

1     (  Ge minor,    viult. 

4 

+0.51 

-6.3 

+20  43.0 

19     4.0'  +10  17.8 

-0.2751 

0.572'^  1  -0.0007 

+20 '  -32 

5G  Geniinoruni 

H 

0.57 

6.4 

2)  30.2 

iiS    2  45.7    -  6  17.0   -0.3264 

0.5754      0  0254 

+  IB    -36 

61  Gerninorum 

6 

0.50 

6.5 

20  28.7 

4  54.2    -  4    13.2    -.0.1006 

0.5755  ;    0.0298 

+25    -29 

71)  Geminorum 

(ii 

0.66 

66 

20  35.0 

12  40.0    +  3  16.5   -0.6011 

0..5777      <).0456 

+  2    -5h 

85  Geminorum 

6 

0.60 

6.7 

20  10.6 

17     0.7    +  7  35.5    -0.4034 

0.5701      0.0540 

+  13    -44 

rf'  Cancri 

6 

+0.76 

-7.1 

+18  41.4 

24    4  54.5    -  5     5.6   +0.3.558 

0.5813    -0.0701 

+58   +  3 

0  Cancri 

5i 

0.78 

7.2 

18  28.2 

8  23.1     -  1   44  7, +0.2043 

0.5813      0.0862 

+55    -  7 

^  Cancri 

4 

0.81 

7.2 

18  33.8 

13  53.0,  +  3  33.0   -0.3053 

0.5816.    0.0060 

+  19    -42 

7  Leonis 

6i 

0.88 

7.8 

14  52.7 

'25  1 1  20.0  !  +  0  22.0   +0.0268 

0.5818  i    0.1380 

+90   +25 

}j>  Leonis 

6 

0.00 

7.0 

14  31.9 

14  48.5     f  3  33.3   +0.8106 

0.5821)1    0.1427 

+90    +17 

31  Leonis 

6^ 

+0.01 

-7.8 

+13  54.4 

26    2  36.3     -  0     4.0  i  -0.3535 

0.5800-0.1616 

+17    -51 

37  Leonis 

H 

0.01 

7.8 

14    17.1 

4  44.5     -  7     1.5-1.0820 

0.58)4      0.1645 

-29   -76 

I  Leonis 

5i 

0.03 

7.5 

1 1     8.2 

18  36.H 

+  6  20.4    -0.3261 

0.5700     0.1831 

+  19   -52 

B.  A.c.:j8a7 

6^ 

0.01 

7.3 

8  40.3 

'27     5  12.8 

-  7  26.6    fO.140.) 

0.5775      0.1942 

+44   -26 

V  VirginiH 

4 

0.87 

6.8 

7     0.3 

18  53.0 

+  5  44.8-1.083.) 

0.5757     0.2053 

-28   -83 

b  Virginis 

5i 

+0.86 

-6.5 

+  4   16.6 

»2S    0  58.H 

+  11   36  6  +0.5224 

0.5740   -0.2088 

+70   -  7 

e  Virginia 

5i 

0.83 

6.0 

3  56.1 

9  48  8 

-  3  .52.4  :  -0.0!'65 

0.57.35     0.2124 

-21    -86 

1         B.A.C.4'254 

6 

0.80 

5.5 

+  2  28.2 

17  :S6.3 

+  3  38.3    -l.2i)50|  0.5735     0.2143 

-38 '  -8=8 

80  Virginis 

6 

0.67 

3.0 

-  4  40.5 

•29  18  li).3 

+  3  2ii.4    +0.771 1  '  0..57:i5     0.2103  '+74  1  +  6  | 

88  Virginia 

6i 

+0.63 

-2.4 

-  6  16.7 

23  50.1 

+  8  47.4 

+1.0610   0  5733 

-0.2)73: +84    +27 

MARCH. 

^»  Librae 

6    !+0.38 

+0.5 

-11  26.5 

'2    4     0.2    -11  54.7   +0.6610 10..5757, -0.1826 

+76'      0 

f  •'  Librw 

5i|    0.37 

0.4 

10  57.5 

5   10.6     -10  55.6   -0.0i)c«3    0.5755      0.1815 

+32   -37 

17  Librae 

7     +0.36 

+0.4 

-10  42.2 

5  48.8     -10  18.8-0.3773    0.57.57   -0.1805 

+12   -60 

18  Librte 

6J^    +0.36 

+0  6 

-10  41.7 

6     5.4  1-10     27  1-0.4374    0.5758   -0.1803 

+  9-64 
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iMENTS  FOR  ' 

niE  iMi 

EDICTIO 
^AKCIL 

N  OF  OCCULTATIONS. 

1 

L  _   ._ 

The  Stak'8 

At  CoNJrsxTiox  ix  It.  A. 

:  Limit injr 
Parallels. 

NaiiM*. 

1           1  lii'd'ns  from 

Apparent 
Dcclniatioii 

Warthinirton 
Mcau  Time. 

llunvAutrU.        Y        '      X'              yf 

N. 

S. 

B.  A.C.5()70 

)'  Librip 

7/  Librte 
4i  Librae 
4!>  Libra* 

s 

6      +0.-24 
4.i      O.'i  » 
6        0.16 
5i      0.06 
6     V>.07 

+  12 
»>  *> ', 

-I5! 

2  4 

3  1 

-lf5.V 
II  24  !> 

15  |H.!. 
13  57.3 

16  12  2 

(I    )i     m 

'^  16  4)6 

21    33.(J 

3     1     0.3 

7     6.-! 

H     0.4 

h      III 
+  0     0.3   -1.0010    0..57^?l    -O.I66i 
+  4  51.5    +0(j(;7l    0.5700      O.|.-)07 
+  H   1!).3    +1,01 'JO    0.5-^03      0.1530 

-  0  56.3   -I.-254  )    0..'Si)7      0.1447 

-  0     4.7    +0.h:)-J|    0..>07      0.1432 

c 

-27 
+73 
+75 
-54 
+74 

0 
-00 

+  1 

+24 

-!)0 
+  15 

0  Ophiucbi 
i>4  Scorpii 
21)  Ophiucbi 
B.  A.C.(i)«)) 

B  A.  C.  ()•)!!?< 

4i   -0.11 
.54      0  lb 

64      0.'J7 
6        0.5f!f 
6        0.63 

+  3.4 
4  2 

4.0' 

4.5' 

-16  22.0 
17  31.4 
|H  43.1 
IH  46.7 
20  44.0 

20  51.7 
1     i    11.2 

0  35  0 

«     8     2.0 

10  46.0 

+  3   H.O    -0.6406   0.5**-20    -0.1200 
+  7  27.8   +0.0322    ().5H2()      0.11-26 
-  H  26.3   +0.3713    0.5831      0.0064 
-10  50.5    -l.*2'280    (».5S35      0.0507 
-8   11.7   +0.6502    0.5>i33      0.0447 

-  0 
+27 
+46 
-60 
+63 

-84 
-34 
-15 
-00 
+   1 

//  Sagittarii 

15  SMf^ittarii 

l(i  S;igittarii 

'A\   S.\gittarii 

B.A  C.()33o 

4  -0.70  1+  4.5 
5A      0.70 1      4.4' 
6.5      0.7')  i      4-2 

5  0  75,      4.'2 

6  0.r3        4.3 

-21     5.2 
20  45.5 
-2.)  25.1 

20  35.0 

21  20  3 

15  24  6 

16  1.4 
16     1.0 
•20   1.5.1 

«     1   20.2 

-  3  44.5    +0.8445 '  0.5833    -0.0347 
-3     0.0   +0.4^35. 0..583I      0.0337 

-  3     8.6   +0.1312    0.5H3I      0.0337 
+  0  55  2   +().1037    0..''i^-26      0.0247 
+  5  57.7    +1.0220    0.5812      0.0130 

+60 

+4H 

+25 
+2^ 
+60 

+  13 
-  0 
-'20 
-25 
+27 

B.  A  C.()347 

Vi:>  Sagittarii 

33  Sagittarii 

;'  Sagittarii 

^-  Sagittarii 

6     -Of-3    +  4.1 
54      0  ^0 '      3  6 
6        0.!M        3.0 
,    .-4      0.03        3.6 
34      0.03        3.7 

-21     '^4 

2)  27.0 
21   2!».7 
•20  4d.o 
21    15.0 

1   54.5 
6  '26.6 
S   14.6 

0  4'.).0 
0   4:>.3 

+  6  22.0   +0.654!)    0.58 1 2   -0.0125 
+10  44.0    -0.00!»0    0..58l)4    -0.0028 
-11   31.0    +0.!H70    0..57!»8    +0.0012 
-10     0.7    +0.-267-^    0.5708      0.0042 
-10     0.7    +0.73-:)    0.57!H      0  0043 

+60+  1 
+10! -42 
+60   +24 
+31 1-21 
+60   +  7 

•  Lalande  354{> 
B.A.C  (r>3G 

TT  Sagittarii 
B.  A.C.(i7ii7 

/  Sagittarii 

7       64    -0.!I4 
54      0.!»7 
3        0.00 
64      III 
5        I.J6 

+  3  0 
2.0 
3  3 
2.0 
1.0 

-10  21.4 
10  27.51 
21    11.0 
10     5  0 
-20     l."^ 

12     6  5 
14    l-'.7 
14  54.3 
7     2   HO 
6  34.5 

-  7  48  6    -1.16.^0    0.57H.>^   +0.0O!»2 

-  5  4 1 .2   - 1  .<  )^<  10  ,  0.5786      0.0 1 36 

-  5     6.0    +0.73.V2    0.5782      0.0150 ! 
+  5  52.8  .-  I.I6I0  '  0.5753      0.0382! 
+  0  50.1  .    0.00.10    0.5738      0.0472; 

-57    -!)0 
-40  ;  -00 
+6!)  I  +  6 
-54    -00 
+20    -36 

57  Sagittarii 
(J  Capricorni 
rr  (Capricorni 
p  (yapricorni 
o  Capricorni 

6     -1.1'^    +   1.5' 
5.\      1.20,      0.(i 

5  1. 31    +  0.1 
54      1.31  1-  0  1 

6  1.3'2j      0.0 

-10  10.7 

10  -2rt.O 
H  34  7 
IH    10.0 
M  57.1 

9     6.4 

'20  5e.5 

S     0  2!>.7 

1    11.2 

1   3H.0 

-11  34.4    -0.61-24    0.57-24    +O.O0I 0} -14 '-85 
-0.7.6   +0  2-'2l    0.567!)     0.0743 1+38    -20 
+  3  16.2   -0.3851    O..M>66      0.0811,+  21-61 
+  3  5(i.2   -0.7473   0..5662     0.0r>21  UIO   -\)\) 
+  4  '22.1    +0.1012   0.5658      0.0830  ^^ +28    -30 

+  8  44.5    +0.0531    0..5637    +0  0!H)6   +27    -33 

-  8  r,().M    +0.4:»74  10.5615      0.1022: +55    -  8 
-6   11.1    +0.37';6'0..5.V.)7      0.1067[+48,-15 

-  3  5(i.7    +0.3-22')    0.5580      0.1102+44    -18 
+   1   31.0    +1.-2430, 0..M63      0.1100+72+4!) 

V  (Capricorni 
\\)  Capricorni 
2\   (Capricorni 

i)  Capricorni 
'.>l   Capricorni 

:yh    -1.3-2       0.0 
0        1.40    -   LI 
(i.^      1.41         1.3 
4'      1.4-2        1.6 
64      1.46        '2.0 

-H  32.0 
IH  i^).-. 
17  57. !» 
17    10(i 
17  55.!> 

6     0.!> 

12  4^:,] 

15  33.6 
17  52  7 
-23  3I.S 

I  Capricorni 
Vex  us 
4*2  Capricorni 

44  Capricorni 

45  Capricorni 

44    -1.47    -  '2.3 

54'    1.40        3-^ 
6        1.40        3.7 
64      1  -50        3.7 

-17   |H7 

15  .v.. 3 

14  32!) 
11  54.- 

15  I5.S 

9     1   22.7 
4  -27.0 

10  26.1 

1 1  S.5 
11   34.0 

+  3   18.2    +0.K(,23    0.55.50    +0.1216+73   +10 
+  6   16.4    -0.30.V.)    0.4-234      0.0802- +10  , -55 
-11    56  4    -1.0000    0.5.-)08      0.1344  j -20  1-00 
- 1 1    1 5.4    -0.5 1 35  ,  0.550r»      0. 1  :'>.54    +   1-71 
-10  4!).8    -O.O.-^Oo    0.5500      0. 1 356   +24  . -4 1 

u  Capricorni 

/    Aqnarii 

3!»   Aqnarii 

42  Aqnarii 

45  Aqnarii 

5    .-.I..-,0    -  4.3 
!    U      1.5-2:      4.-^ 
•    6.4      1.53        5.0 
,    .54      1.53        .5.3, 

64      l.">4        5.4 

-14     4.-- 

14  21.!> 
11    44.H 
13  23.4 
13  .52.0 

15  5H.2 

-22   16.1 

10     1      1)2 

3  17.3 

4  21.2 

-  6  35.1    -0.7437    0.5482    +0.I4I3J-12    -00 

-  0  'i!).4    +()..5314  ,0.5450      O.I487f +63  ,  -  8 
+  2   I  s.*^    + 1 .3250  '  0.5437      0. 1 523   +75  1  +68 
+  4  22. 1    +0. 1  s7 1    0.54-25      0. 1 545   +4 1'  -'26 
+  5-24.11+0.-702    0..54-25,    0.1557    +76   +13 

c  Aquarii 

:    5    I-I.54    -  6.1 

1            1 

-11    15.2 

10     4.1 

+  10  56.3' -1.0510    0..5308    +0.1615    -30    -00 

1                     1            t 

Mcir 

Mf}(}\. 

1 

1 

26  Ceti 
'20  Ceti 

6        1.30      10.6' 
64      1.3'Ji    10.6 

+  0  45.S 

1   24.3 

13  17   1I).6 
10  33.4 

-  8     8.6   +0.4458    0.5163      0.1040    +64 

-  5  58.6   +0.1604    0.5158      0.1934  j| +46 

-12 

-27 

33  Ceti 

35  Ceti 
/  PiHCiuni 
V  Piflcinni 

61  Ceti 

6     -1.37   -10.7 ' 
()4'    137      10  7 
5        1.35      10.6 
44      l.-21»      10.6 
54       1.-21       I0.-2 

+   1    50.S 
I   52  6 

3  1.3 

4  55.0 
H     2.5 

'20  56.1 
21    5'.).-, 

1  1     0  4<  \ 
13  •2f)7 

15    5  2i6 

-  4  3-^.2    -0  0.-46,0.5156   +0.I!)32   +32   -41 
-3  36.7    +').||70    0.51.54      0.10.31    +4:' • -30 

-  0  .5-2.5    -0.6070    0.5162      0.10-27    +  3 ! -77 
+  11   -24.3    -0.-2!)34    0.5153      0.18^^6   +21    -53 
+  2  51.0    -0.8J).'.6   0  5172      0.1816   -  8   -82 

f  Ceti 
^^Ceti 

'    44    -1.21    -102 
44    -1.16-10.3 

+  H   l!>  Ij 
+  7  57.3.. 

6   15.6 
14    Id.l 

+  3444     -0!).557    0.5172    +)).I8I  1^-18    -82 
+  11   33.2. +0.8-53. 0.5181    +0.1761    +00   +16 
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MAECH. 

TION  IX  R 

1 

The  Stau'8 

At  Conjuxc 

.  A. 

Limitiiiff 
Parallels. 

Name. 

Mag. 

Red'ns  from 

1S88.0. 

I  Wr'1 1  ntt.t  if  111 

Wa-sbin^lou 

noui'An>;U' 
M 

Y 

z' 

y* 

N. 

S. 

6 

Aa 

-f.u 

^fi 

k^^\dg.lmAtm%,k\ftl  ■ 

(1     h    m 
15  21   49.8 

\    111 
-  5     8.2 

B.A.c.aso 

-  9:9 

+10°  15.6 

-0.3722 

0.5195 

+0.1704 

+16 

-5^' 

a  Ceti 

^h 

1.10 

10.0 

9  38.2 

23     6.9 

-  3  53.3 

+0.53??9 

0.5196 

0.1696 

+72   -  4 

Lalande  5725 

6 

1.03 

9  3 

12  45.3 

1«  10  177 

+  6  5H0   -1.1>?20 

0..5223 

0.1606 

-3i?    -77 

/  Taiiri 

4 

0.93 

9.3 

12  32  9 

22  55.7 

-  4  46.4    +1.1020 

0.5256 

0.1481 

+90 

+35 

Y  Tauri 

4 

0.72 

8.2 

15  21.3 

ir  23  30.0 

-  4  .56  7 

+1.2920 

0.5369 

0.1196 

+90 

+64 

6^  Tauri 

4 

-0  71 

-  7.6 

+17   167 

18     1      1.0 

-  3  28.6 

-0.6563 

0.5369 

+0.1 171 

0   -6f»1 

63  Tauri 

6 

0.71 

7.8 

16  30  7 

1    16.2 

-  3  13.5) 

+0.2188 

0.5346 

0  1169 

+50 

-15 

d-*  Tauri 

bh 

0  71 

7.6 

17   10.9 

1   354 

-  2  55.2 

-0.4835 

0.5346 

0.1 161 

+  9 

-56 

(J»  Tauri 

5 

0.71 

75 

17  40  1 

2  16.0 

-  2  15.9    -0.9432 

0.5351 

0.1156 

-19 

-72 

70  Tauri 

6i 

0.70 

8.1 

15  40.9 

2  22.4 

-2     9.7  j +1.2610 

0.5351 

0  1151 

+!»0 

+5ri 

75  Tauri 

6d 

-0.68 

-  7.9 

+  16    64 

3  45.5 

-  0  49.1 

+0.9524 

0.53.57 

+0.1134 

+JK) 

+2-< 

B  A.  C.  1391 

5 

0.68 

7.!) 

15  56.9 

4  479 

+  0   11.3   +1.2430 

0.5362 

0.1119 

+iH» 

+56 

a  Tauri 

1 

0  65 

7.8 

16  16  9 

7  25.1 

+  2  43  5+1.1630 

0..5.367 

O.lOrtI 

+90  ■  +4(i 

BAG.  1468 

6i 

0  61 

7.1 

18  31.7 

12  24.8 

+  7  33  9  :  -0.7872 

0.53! '8 

0.1012 

-  9    -71 

i  Tauri 

H 

0.59 

7.0 

18  38.8 

14  52.6 

+  9  57.0  1  -0.6704 

0.5403 

0.0976 

-  2 

-68 

m  Tauri 

54  1  -0  52 

-  7.0 

+  18  29.5 

22  34  3 

-  6  36  0   +0.21)65 

0.5436 

+0.0859 

+49 

-12 

no  Tauri 

5    1    0.39 

6  9 

18  30  4 

10  10  19.1 

+  4  45.91+1.0850 

0..5480 

0.(H)72 

+!M) 

+46 

120  Tauri 

6    ]    0.39 

6  9 

18  27  5 

10  56.0 

+  5  21.5  1+1.1790 

0.5488 

0.0660 

+90 

+52 

127  Tauri 

64     034 

67 

18  55  4 

15   17  8 

+  9  34  7; +0  9419 

0  5503 

0.05H6 

+90 

+:i3 

j    x^  Orioniii 

441    0.27 

6  1 

20  15  1 

20  36.1 

-  9  17.6-0.2192 

1 

0.5531 

0.0490 

+24 

-32 

1     ;t5'Orioni8 

6    i-0  28 

-  63 

+19  43.4 

20  51.7 

-  9    2.5  ,  +0.3677 

0..5531 

+0.0487 

+60 

0 

,    ;^;3()rioni8 

6    ,    0.24 

6.2 

19  414 

«0    0  466 

-  5   15  4  ,+0.5805 

0.5547 

0.0416 

+79 

+12 

'    :^'»OrioniF 

5    1    0.23 

61 

20     8  3 

0  58.8 

-  5     3.7 

+0.1030 

0.5549 

0.0414 

+43 

-13 

'  6S  Orionis 

6   ,    0.19 

6.1 

19  48.8 

4  41.7 

-  I   28  3 

+0.5928 

0.5563 

0.0347 

+80 

+  14 

'   15  Geminorum 

64     0.12 

5.6 

20  51.4 

11  49  6 

+  5  25.1 

-0  3327 

0.5591 

0  0212 

+17 

-36 

'  16  Geminorum 

641 -0.1 1 

-  57 

+20  33.7 

11   54.6 

+  5  29.9 

-0.0144 

0.5591 

+0.0212 

+36 

-17 

1     V  Geminorum 

44'-01l 

58 

•    20   16.8 

12  22  5 

+  5  56.9 

+0.3003 

0.5595 

+0.0202 

+55 

0 

^  (leminor.    mult 

4    i40  07 

54 

20  43  9 

21    4     5.2 

-  2  53.1 

-0.1034 

0.5649 

-0.0102 

+31 

-22" 

56  (leminorum 

54      0  16 

5.4 

20  39  2 

11   581 

+  4  43.3 

-0.1.596 

0.5670 

0.0257 

+27 

-26 

61   Geminorum 

6       018 

5.4 

20  28.7 

14     9.7 

+  6  50.3 

-0.0354 

0.5676 

0.0209 

+34 

-20 

79  Geminorum 

64   +0.26 

-  5.4 

+20  35.0 

22    77 

-  9  28.7 

-0.4489 

0.5694 

-0  0460 

+11 

-46 

ri5  (lerainorum 

6       0.32 

5.4 

20  10.6 

3«    2  42.8 

-5     33 

-0  2491 

0.5699 

0.0552 

+22 

-34 

d^  Cancri 

6       0.43 

5.8 

18  41.4 

14  44.0 

+  6  31  9  1+0.5008 

0.5697 

0.0789 

+71 

+  5 

6  Cancri 

54     0.47 

5.9 

18  28.2 

18  17  2 

+  9  57.5 

+0.43.57 

0.5733 

0  0859 

+65 

+  1 

6  Cancri 

4 

0  53 

5.8 

18  33.8 

23  54.9 

-  8  37.0 

-0.1765 

0.5741 

o.or.69 

+26 

-34 

7  Leonis 

64 

+0.73 

-  6.6 

+14  52  7 

23  21  54.6 

-11  25.2 

+1.0300 

0.5769 

-0.1374 

+90 

+32 

8  Leonis 

54 

0.73 

6.1 

16  56.2 

22  22.6 

-10  58.2 

-1.1390 

0.5772 

0.1380 

-35 

-73 

^  Leonis 

6 

075 

6.7 

14  31.9 

24     1    16  0 

-  8  II.O 

+0.9131 

0.5772 

0.1431 

+W 

+23 

34  Leonis 

64'    0.85 

67 

13  54.4 

13  12.2 

+  3  19.2 

-0.2766 

0.5772 

0.1619 

+21 

-46 

37  Leonis 

54'    0.86 

6.6 

14   17.1 

15  21.5 

+  5  23.7 

-1.0120 

0.5772 

0.1650 

-23 

-76 

I  Leonis 

54  '  +0.95 

-  7.1 

+1 1     8  2 

23    5  18  9 

-  5     9.3 

-0.2793 

0.5772 

-01841 

+21 

-40 

B  A  C.3H37 

64;    100 

7.2 

8  40.3 

15  55.5 

+  5     4  2 

+0.1694 

0.5772 

0.1960 

+46 

-25 

V  Virginis 

4        1.05 

6.9 

7     9.3 

26    5  32.4 

-  5  48.5 

-1.0770 

0.5775 

0.2081 

-27 

-83 

b  Virginis 

54      1.08 

6.9 

4   166 

11   33.9 

-  0     O.I 

+0.5089 

0.5776 

0.2118 

+69 

-  8 

c  Virginis 

54      1.09 

66 

3  56.1 

20  17.1 

+  8  24.0 

-1.0210 

0.5782 

0.2163 

-22 

-tt6 

!         B.AC  4254 

6    '+I.10 

-64 

+  2  28  2 

2r    3  56.9 

-  8  12.7 

-1.2410 

0.5782 

-0.2181 

-42 

-«8 

65  Virginis 

6 

1.11 

5.4 

-  4  20.4 

22  57.3 

+10     5.8 

+1.2990 

0.5808 

0.2173 

+86 

+50 

HO  Virginis 

6 

1.10 

51 

4  49  6 

28    4     5.7 

-  8  57.2 

+0.6661 

0.5820 

0.2154 

+82 

0 

HS  Virginis 

64  1    1.10 

4.6 

6  168 

9  27.1 

-  3  47  6 

+0.9460 

0.5826 

0.2126 

+84 

+17 

f '  Libree 

6    1    0.99 

1.9 

11  26  5 

29  12  51.4 

-  1   24.7 

+0.4991 

0.5865 

0.1875 

+64 

-  9, 

^^  LibrsB 

54  '  +0.98 

-  1.9 

-10  57.5 

13  50.5 

-  0  27.8 

-0.1626 

0  5865 

-0.1862 

+24 

-46 

17  LibrsB 

7    1    0.98 

1.9 

10  42.2 

14  27.5 

+  0     7.8  1-0.5271 

0.5P65 

0.1856 

+  4 

-71: 

18  LibriB 

64,    0  97 

1.9 

10  41.7 

14  43.4 

+  0  23.1  1-0.5845 

0.5865 

0.1850 

+  1-77 

B.  AC.  5070 

6       0.91 

1.0 

11   5?^.l 

30    «  56.5 

+  10  13.0 

-11 520 

0.5'^s2 

0.1710 

-39  1  -00 

y  Librap 

44     0.89 

-0.2 

14  24  9 

5  38.7 

-  9  15.6 

+0.4j?00 

0.5-^92 

0.1637 

+60    -10 

fl  Libra! 

6   '+0.86 

+  0.2 

-15    IH.9 

9     68 

-  5  55.5 

+0HH9 

0.5898 

-0.1584 

+751+10 

j     i)  Librs 

44  ,  +0.84 

+  0.7 

-16  24.1)  i         13     2.7 

-  2     8.5 

+  1.2840 

0.5906 

-0.1517 

+74  1+55 
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1 

■■    - 

- 

-     ■       -               -    -   -  .1 

'                   ELEMENTS  FOR  ' 

1 

1 

rHE  PREDICTION  OF  OCCULTATIONS. 
MARCH. 

1 

1 

HP.  SrAR'8 

At  CONJUNcnos  in  R.  A. 

Limiting  \ 
ParallelB. 

I 

Name. 

6 

4i 
H 
6i 

1H8 
Aa 

0.71 

0.68 

0.63 

+0..'»4 

i  from 

A5 

II 
+0.^' 

2.1 

1.7 

2.2 

+2.8 

Apparont 
Dccliuutiou. 

-10°  122 
IH   12  1 

16  22.1 

17  31.5 
-18  4.J.2 

WnshinKton 
Me<in  Tim<'. 

i\     li    m 
30  15  43.2 
:il    2  26.3 
4     7.9 

8  18.8 
16  27.3 

Hour  Angh' 
U 

b~m 
+  0  25.8 
+  10  44  2 
-11   38.1 
-  7  36.9 
+  0  127 

Y           z' 

+0  6931    0.5912 
+1.2200   0.5916 
-0.8250   0.5916 
-0.1688   0.5924 
+0.1611  10.5923 

-0.1469 
0.1269 
0.1239 
0.1157 

-0.0985 

N. 

o 
+73 

+72 

-20 
+16 
+33 

8. 

V§' 

,+45 
-90 
-47  1 
-27! 

1 

1  4<)  Librie 
X  Ophiuchi 

1    0  Ophiuchi 
24  Scorpii 
29  Ophiuchi 

APKIL. 

1 
1 

B.  A.C.60<)8 
fi  Sagittarii 

6     +0.22 
4       0.16 

+4  2 
4.4 

-20  44.0 
21     5.2 

1   16  56.5 
21  27.7 

-  0  14.7  1+0.4370 
+  4     6.1    +0.6177 

0.5892 ;  -0.0454 
0.5884  1    0.0350 

+45 
+59 

-12 
-  1 

15  Sagittarii 

16  Sagittarii 
21   Sagittarii 

B.A.C.6336 
B.  AC.  6347 

5^+0.16 
6ii    0.16 

5  i    0.10 

6  1    0.03 
6    1+0.03 

+4.3 
4.2 
4.3 
46 
4.4 

-20  45.5 
20  25.1 

20  35.9 

21  29.3 
21     8.4 

22     3.6 

22     42 

»    2  12.0 

7  19.8 

7  44.7 

+  4  40.7 
+  4  41.2 
+  8  39.5 
-10  24.3 
-10     0.3 

+0.2610 
-0.0870 
-0.0256 
+0.7941 
+0.4330 

0.5884 
0.5884 
0.5871 
0.5861 
0.5861 

-0.0341 
0.0340 
0.0316 
0.0136 
0.0124 

+33 
+13 
+15 
+69 
+42 

-22, 
-42 

2!)  Sagittarii 

1  33  Sagittarii 

^»  Sagittarii 

5^  Sagittarii 

1     0  Sagittarii 

5i 

6 

5i 

H 

-0.04 
0.06 
O.OJ) 
0.00 
0.14 

+4  2 
4.6 
4.3 
4.5 
4.6 

-20  27.0 
21   29.7 

20  48.0 

21  15.0 
21   54.2 

12  11.9 

13  58.2 
15  22.1 
15  31.2 
18  23.7 

-  5  43.2 

-  4     0.9 

-  2  40.2 

-  2  31.5 
+  0  14.6 

-0.3132 
+0.7671 
+0.0517 
+0.5172 
+  1.2200 

0.5844 
0  5841 
0.58  J3 
0.5831 
0.5824 

-0.0024 

+0.0014 

0.0041 

0.0050 

0.0112 

-  2 

+69 
+IB 
+48 
+68 

-56  ■ 

+  8; 
-33! 
-  7i 
+49  j 

n  Sagittarii 

/  Sagittarii 

j  57  Sagittarii 

1     a  Capricorni 

'    TV  Capricorni 

3 

5 

6 

5i 

5 

-0.16 
0.36 
0.30 
0.55 
0.58 

+44 
3.5 
3  2 
2.7 
2.3 

-21    11.9 
20     17 
19  19.6 
19  28  0 
18  34.7 

20  32.0 

3  12     1.9 
14  32.5 

4  2  21.3 
5  51.8 

+  2  18.2 

-  6  46.1 

-  4  20.8 
+  7     2.6 
+  10  25.6 

+0.5172 

-0.2076 
-0.8198 
+0.0827 
-0.5791 

0.5817 
0.5745 
0.5736 
0.5680 
0.5652 

+0.0330 
0.0477 
0.0530 
0.0752 
0.0817 

+50 
+  8 
-26 
+26 
-  9 

-  7' 

-49; 
-90  ! 
-32  ' 

-78, 

p  Capricorni 

0  Capricorni 

V  Capricorni 

11)  Capricorni 

21  Capricorni 

5i 

6 

H 

6 

6i 

-0.59 
0.60 
0.65 
0.72 
0.74 

+2.1 
2.4 
2.0 
1.6 
1.4 

-18  10.9 
18  57.1 
18  32.0 
18  20.8 
17  57.9 

6  33.2 

7  0.0 
li   31.6 
18  10.5 
20  56.3 

+1 1     5.5 
+  11   31.4 

-  8     6.4 

-  1  41.2 

+  0  58.9 

-0.9434 

-0.0899 
-0.1395 
+0.2749 
+0.1954 

0..5652 
0.;'652 
0.5622 
0.5590 
0.5576 

+0.0830 
0.0836 
0.0919 
0.1027 
0.1073 

-31 

+18 
+16 
+41 
+36 

-90 
-42 
-45 
-21 
-25 

0  Capricorni 
31   Capricorni 

t  Capricorni 
42  Capricorni 
45  Aquarii 

4 

44 
5i 
6i 

-0.77 
083 
0.85 
0.0 1 
1.05 

+  1.1 

0.8 
+0.5 
-0.8 

2.2 

-17  40.6 
17  55.9 
17  187 
14  32.8 
13  51.9 

23  15.6 
5    4  56.2 

6  47.8 

15  54  4 

«    9  58.7 

+  3  13.5 
+  8  42.7 
+  10  30.6 
-  4  40.8 
-11    II.O 

+0.1404 
+1.06!>0 
+0.6292 
-I.l6i0 
+0.7345 

0.5560 
0.5533 
0.5518 
0.5476 
0.5378 

+0.1105 
0.1195 
0.1221 
0.1348 
0.1563 

+34 
+72 
+75 
-44 
+75 

-28  1 
+29  ' 
-  1  1 
-90: 
+  4 

i         B.A.C.7ci35 

1     a  Aquarii 

1  58  Aquarii 

1  TO  Aquarii 

1         Lalande  44734 

6 
64 

-1.00 
1.08 
1.08 
1.14 
I.I5 

-2.6 
3.2 
3.2 
3.8 

4.0 

-13  29.4 
11    15.2 
11  28  8 
1 1     8.9 
10  39.4 

15  24.6 

15  44.9 

16  15.6 
r    0  40.6 

2  48.3 

-  5  55.2 

-  5  35.6 

-  5     5.9 
+  3     3.7 
+  5     7.6 

+1.1930 
-1.1770 
-0.8489 
+0.1888 
+0.0182 

0.5353 
0.5352 
0.5352 
0.5316 
0.5299 

+0.1618 
0.1618 
0.1624 

0.1700 
0.I7I9 

+77 
-41 
-16 
+44 
+34 

+39 

-90  1 
-90 
-26 
-36 

^'i>  Aquarii 
!     X  Aquarii 

B.  A.C.8274 
1  27  Piscium 
\  2)  Piflcium 

4 
54 

7 

5 

-1.21 
1.2.) 
1.26 
1.26 
1.26 

-5.1 
5.5 
66 
7.3 
7.4 

-  9  41.9 
8  20  3 
7     0.2 
4  10.7 
3  39.1 

14  36.7 

15  8.1 
8    7  37.6 

12  58.1 
14  37.8 

-  7  25.3 

-  6  54.8 
+  9     5.6 

-  9  43.1 

-  8"  6.4 

+1.0540 
-0.3370 
+1.2570 
-0.8312 
-1.0910 

0.5254 
0.5254 
0.52  M 
0.5200 
0.5194 

+0.1803 
0.1805 
0.1894 
0.1916 
0.1920 

+80 
+16 
+83 
-10 

-28 

+25' 
-57  ' 
+44' 

-90  1 
-iH),; 

i     4  Ceti 
5  Ceti 

6 
6 

-1.27 
1.27 

-7.7 

7.7 

-  3  10.4 

-  3     4.4 

NEW 

17  45.6 

18  0.5 

MOON. 

-  5     3.9 

-  4  49.5 

-1.0160 

-1.0790 

0.5184 
0.5186 

+0.1929 
0.1929 

-22 
-27 

-90' 
-90] 

u  Ceti 

44 

1.27 

10.0 

+  9  38.2 

1«    5  38.6 

+  4  25.9 

+0.6847 

0.5206 

0.1718 

+88 

+  4' 

Lalande  5725 
/  Tauri 

B.  AC.  1272 
;     cJ'  Tauri 
63  Tauri 

6 
4 
6 
4 
6 

-1.24 

1.20 
1.12 

1.08 
1.08 

-9.7 
!).5 
8.5 
8.3 

8.4 

+12  45.3 
12  32  9 
17     2.3 
17  16.7 
16  30.7 

16  49.2 

13  5  26.9 

14  0     8.2 
7  33.3 
7  48.6 

-  8  42.9 
+  3  32  3 

-  2  20.2 
+  4  51.2 
+  5     6.1 

-0.9147 
+1.2910 
-1.0870 
-0.4382 
+0.4438 

0.5238 
0.5264 
0.5327 
0.53.38 
0.5358 

+0.1626 
0.1499 
0.1283 
0.1188 
O.I  184 

-16 
+90 
-30 
+12 
+66 

-77' 
+58- 
-73. 
-53 
-  3 

d3  Tauri 
()3  Tauri 

54 
5 

-1.08 
-1.07 

-ti.3 
-8.1 

+17  10.9 
+17  40.1 

8     7.8 
8  48.6 

+  5  24.7 
+  6    4.2 

-0.2620 ,  0.5347 
-0.7196,0.5353 

+0.1178 
+0.1168 

+22 
-  4 

-42 
-72; 
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KLEMKNTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


AriUL. 


TlIK  Stau'k 


Name. 


jM»i: 


IZi'tlns  from 


75  Tauri 

B.  A.C.  I4(ii 
t  Tauri 
fit  Tnuri 
127  Tauri 

^'i  Oriuiiis 
^- Orion  is 
JL'Oriouis 
X^  Orion i« 
GH  Orion iR 

If)  Geniinoruin 

16  (leininorum 
r  (leniinoruni 
d  (jieiuinorun) 

C  Gem i nor.    mult 

r>6  Geuiinoruni 
61  Geminorum 
6*^  Geminorum 

79  Geminorum 
So  Geminorum 

Saturn 
rf'  Cancri 

6  Cancri 
35  Cancri 

{  Cancri 

d  Cancri 
Hi)  Cancri 
83  Cancri 

7  Leonifl 

8  Leonis 

i/;  Leonis 
34  Leonin 
37  i.eonis 

/  Leonin 
BAG.  3837 

1'  Virginia 
b  Virginia 
e  Virginia 
B.  AC.  4254 

80  Virginia 

88  VirginiH 
;>  [.ibrfe 
<-  Librs 

17  Librae 

18  Librae 

y  Libra; 

^  Librie 

0  Libra* 

41>  Librse 

Y  Opiiiuclii 

0  OpJiiuchi 
^4  Scorpii 
2J)  Ophiuchi 
B.A.C.6mi8 

fi  Sagitlarii 

14  v'^aglttarii 
!.">  Sapittarii 


H 

H 

6 

?    I 


6 

6i 
6    , 


1.01 

LOO 
0.04 
0.80 

-0.76 
0.76  I 
0.72 
0.72 
0.68  1 

-0.62 ' 
0.61  I 
0.61  ' 

0.51 : 

0.44  j 

-0.34  . 
0.32  I 
0.32 ' 

(5.23 ; 

0.18, 


6  -0.01 
5J^ '  +0.03 
64  I  0.04 
6i|    0.07 

4  ;+o.io 

6i  0.23 

5i'  0.27 

6i  0.37 

5i!  0.36 


6 


54' 

64 

4      +0.!>6! 

541  LO2' 

54.  LOO 

6  L14 

6  L20! 


64 

6 

54 

7 

64 

44 

6 

44 

6 

44 

44 
5A 

64 

6 

4 

6     +0.5  M) 
54    +0.'W 


+L32 
L40 
L40 
1.40, 

L4o; 

+L4o' 
L40 
1.3!) 
1  37 
1.34 

+  1.31  ' 

1.30 
1.25 

1.''3 
0.08 


+0.41  I 
0.54  t 
0.56 
0.71  ' 
0.82 


A5     ' 

-8.5 
7.7 
7.() 
7.4' 
6.8 

-6.2! 
6.4 
6.3 
6.2 
6.1 

-5,5 
5.6 
5.6 
4.7 
5.0 

-4.r^ 

4.3 
4.4 
4.5 

-4.6 
4.5 
3.7 
3.0 

-4.3 
4.0 
4.0 
4.0 
4.2 

-4.9 

4.8  i 
4.8  I 
5.31 

'■' 
-5.6  1 

6.0  I 

5.7  I 

5.7' 

5.2  I 


Apparent 
Dochuiition. 


+16  6.4 
18  31.7 
18  38.8 
18  2I».5 

18  55.4 

+20  15.1 

10  43.4 

19  41.4 

20  8.3 

19  48.8 

+20  51.4 

20  33.7 

20  16.8 

21  53.5 
20  43.9 

+20  39.2 

20  28.7 

21  40.2 
20  35.0 
20  10.6 

+20  45.0 
18  41.4 

18  28.2 

19  58.4 
19  56.5 

+18  33.8 
18  30.1 
18  10.7 
14  52  7 
16  56.2 

+  14  3l.:> 

13  54.4 

14  17.1 

1 1  8.2 
8  40.3 

+  7     9.3 

4  16.6 

3  56.1 

+  2  28.2 

-  4  49.6 

-5  0:  -  6  16.8 

3.0  i  II   26.5 

2.9  10  57.5 

2.8  10  42.2 

2.8  10  41.7 

-1.3 

0.8 

0.6 ' 
-0.1 
+  L2 


I 


-14  24  9 

15  H.9 

16  24.0 

16  12.2 
18  12.1 

-16  22.1 

17  31.5 
M  43.2 
2;)  4L0 
21  5.2 


+1.0 
1.5 
2.4 

4.5 
4.9 

+5  1       -21   44  4 
+4..^      -2.)  45  5 


At  Cosjux(TIOX  in  R,  A. 


Wa.«»liiiifftoii   HourAnj:1r 
Mt-an  Tinu*.  '' 


il      h    III 
14  10   IH.2 
18  59.2 

21  27.5 
13    5  11.7 

22  3.1 


+  7  31.1    +1.1810    0.5357 
-8     4.2   -0.5.545    0.53*^-^ 

-  5  40.6   -0.4347    0.5401 
+  1   48.JH +0.4540    0.54-26 

-  5  .V2.4    +1.2070  0.5483 


y' 


+0.11.52 
0.1024 
O.IOOH 
O.0j?72 
0.0590 


1« 


ir 


3  24.7 

3  40.5 

7  38.1 

7  50.6 

II  36.4 

18  50.4 

18  55.4 

19  23  8 
5  40.2' 

II   23.3' 

19  25.9 

21  40.4; 

22  0.8 
.    5  49.8 

10  31.7 


-  0  41.5   +0.0420    0.5500+0.0493 

-  0  26.1  1+0.6333  0.5500  1  0.0491 
+  3  23.6  +0.84^^8  ;  0.5508  0.0423 
+  3  35.7; +0.3679  0.5511  '  0.0417 
+  7   14.0+0.8656   0.5521      0.0347 


-  9  46.5  ;  -0.0672 

-  9  4 1 .7  , 


-  9  14.21 
+  0  41.3 
+  6  12.7 

-10 

-  7 


0.5547    fO 
+0.2561)    0.5547 1    0. 


+  0 
+  4 


+0.5718 
-1.0650 
+0.1578 

+0.1095, 
+0.2348  , 
-1.0570 
-0.1837, 


1.2 
51.3 
31  7 

1.1 
33.3   +0.0142 


19  20.8 

22  52.3 

19    2  31.4 


-10  56.1 

-  7  31.9 

-  4  0.5 
4  8.8  i  -  2  26.5 
6  25.1  I  -  0  15.0 


0.55521  0 
0.5571  +0 
0.5571  :  -0. 

0.5607  ;  -0 
,  0..5607     0. 

0.56M),  0 
,056191    0, 

0.5628     0, 


-1.1520 

+0.772t) 
+0.7042 
-L0270 
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3.4 
2.9 

+20  10.6 
20  26.0 
18  41.4 

18  28  2 

19  58.5 

16  36.2 

16    4  28.5 

5     7.1 

8  40.8 
10  28.8 

-11  34.8 
-  0    7  0 
+  0  30.3 
+  4     5.4 
+  5  41.0 

+0.2706 
-0.7614 
+1.0500 
+0.0840 
-0.7651 

0.5599 
0.5514 
0.5599 
0.5599 
0.5604 

-0.0537 
0.0391 
0.0776 
0  0843 
0.0879 

+54    -  4 

-8-70 
+90   +40 
+90   +341 
-  7   -70 

e  Cancri 

^  Cancri 

80  Cancri 

83  Cancri 

8  Leonia 

4 

6i 
H 
5i 

-0.24 
0.31 
0.16 
0.13 

-0.03 

-2.7 
3.1 

2.8 
2.6 

2.8 

+19  56.6 
18  33.8 
18  30.2 
18  10.8 
16  56.3 

12  47.7 
14  43.5 
ly    3     1.6 
6  12.0 
14  23  6 

+  7  55.1 
+  9  47.0 
-  2  20.3 
+  0  44.5 

+  8  38.4 

-0.9378 
+0.3546 
-0.8853 
-0.9226 
-0.6602 

0.5602 
0.5597 
0.5594 
0.5504 
0.5589 

-0.0915 
0.0951 
0.1166 
0.1218 
0.1356 

-19 
+59 
-14 
-17 
0 

-70 ' 
-  5 
-71 
-72 
-70, 

34  Leonis 
37  Leonia 

I  Leonia 
B.A.C.3837 

V  Virginia 

6i 
5i 
4 

+0.18 

0.20 
0.40 
(1.54 
0.72 

-3.1 
2.9 
.3.4 

3.8 
3.7 

+13  54.4 

14   17.2 

11     8.2 

8  40.3 

7     9.3 

18  6     5  9 
8  23.2 

23  12.2 

19  10  26.9 

20  0  51.1 

-  0  11.5 
+  2     l.t 

-  7  40.2 
+  3  11.6 

-  6  53.7 

+0.1996 
-0.5650 
+0.1529 
+0.5785 
-0.7531 

0.5581 
0.5578 
0.5580 
0.5582 
0.5602 

-0.1589 
0.1624 
0.1809 
0.1932 
0.2058 

+49 
+  6 
+46 
+76 
-  4 

-20 
-66 
-25 
-  3 

-79 

b  Virginia 
c  Virginia 
B.  A. C.  45^54 

80  Virginia 
88  Virginia 

5i 

5i 

6 

6 

6h 

+0.78 
0.8!) 
0.00 
1.28 
1.34 

-3.8 
4.1 

4.0 
4.3 
3.0 

+  4   16.6 

3  56.1 

+  2  28.2 

-  4  4!>.6 

6  16.8 

7   12." 
16  21.2 

21  0  21.8 

22  1    18.5 
6  46.5 

-  0  45.0 
+  8    4.3 

-  8  11.8 

-  8     8.0 

-  2  51  8 

+0.9812 
-0.7570 
-1.0160 
+0.7903 
+1.0400 

0.5603 
0.5619 
0.5636 
0.5737 

0.5747 

-0.2098 
0.2146 
0.2177 
0.2175 
0.2153 

+90 
-  4 

-21 

+85 

+84 

+  10, 
-80 
-88 
+  6 
+23 

^'  Libree 
^2  LibrBR 

17  LibrcB 

18  Librie 
•y  Librs 

6 

5i 

7 

6i 

4^ 

+1.58 
1.58 
1.58 
I..58 
1.60 

-2.8 
2.7 
2.6 
2.6 
1.3 

-11  26  5 

10  .57.5 

0  42.2 

10  41.7 

14  24.0 

23  10  18.9    -  0  20.7 
1 1   17.5  '  +  0  35.6 

11  54.3'  +  I   11.0 

12  10.0  1  +  1  26.2 
2-1    2  50.4  ;  -  8  27.5 

+0.4395 
-0.2239 
-0.5916 
-0.6503 
+0.3333 

0.5881 
0.5887 
0..5892 
0.5892 
0.5969 

-0.1935 
0.1923 
0.1915 
0.1914 
0.1709 

+60; -13 
+21,-50 
+  1    -77 
-  2   -84 

+501-19 

7j  Librae 
e  LibriB 
40  Librae 
X  Ophiuchi 
j     0  Ophiuchi 

6 

4i 

6 

4i 

+  1.72 
175 
1.75 
1.77 
1.75 

-1.0 

0.7 

-0.4 

+0  8 

0!) 

-15   18.9 
16  24  0 
16  12.2 
18   12.1 
16  22  1 

6  13.3.  -  5  12.6 

10     2.6!  -  1   32.2 

12  38  3    +0  57.3 

22  58.3  1  flO  52.5 

25    0  35.7     -11  34.1 

+0.6454 
+1.0900 
+0.4918 
+0.9623 
-1.0540 

0.5985 
0.6002 
0.6011 
0.6047 
0  6050 

-0.1657 
0.1590 
0  1539 
0.1.342 
0.1308 

+71  1-   1 
+74 '+30 
+59   -10 
+72   +20 
-361-90 

M4  Hcorpii 
1  20  Ophiuchi 

5.i 

+  1.77 
+1.77 

+  1.3 
+2.3 

-'i7  31  5 
^18^43.2 

4  36.0     -  7  43.5 
12  21.9,  -  0  16.5 

-0.4246 
-0.1362 

0.6066   -0.1221 
0.6080   -0.1058: 

+  3-64 
j.16^-45 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


MAY. 


The  Stab's 


Name. 


\  B  A.C.GOIJH 

,     //  Sagittarii 

14  8agiltarii 

15  8agittnrii 

16  Sngittarii 

21   Sagittarii 
B.AC.(i:t:W 
B.  AC.  6547 

5K>  Sagittarii 

30  Sagittarii 

'M  Sagittarii 
I  H3  Sagittarii 
'  £'  Sagittarii 
'  ^♦Sagittarii 
I     u  Sagittarii 

T  Sagittarii 
50  Sagittarii 
/  Sagittarii 
a  Capricorn  i 
K  Capricorni 

0  Caprirorni 
,     V  (Taprioorni 

I!)  (/apricorni 
20  CapiHorni 
2\    Capriroriii 

ff  Capricorni 
'M)  Capri(<  :!ii 
81   Capri'orni 

1  Capricorni 
y  Capricorni 

44  (^apricorni 

45  Capricorni 
A  (^uprirorni 
t  Aqiiarii 

!'»!»   Aqiiarii 

4J  Aqiinrii 
45  Aqnr.rii 
5tl   Aquarii 

B   AC.  7885 

70  Aquarii 

Lalande  44784 

71  Aquarii 


i./ti  Aquarii 
^  Aquarii 
ij<-  Aquarii 

B  A.C.^ 
*27  Piscium 


Ma- 


(j 
4 

!^ 

I    ^ 
'    6 

'  H 

'ill 

8 
G 
5 

;   5.i 

5 

I    () 
5.1 
b 

!    <M 

4 

1    ''^ 

'    4i 
I    8i 

I    G 

I  H 
,    6.i 

I    -'^ 

'    6 
I    (>i 
6 

t>i 
6 


Ked'ns  from 


Jia_! 
H         ' 

+  1.70  I 

1.68 ; 

I. OS 
1.67 
I  67i 

+1.68. 
1.61, 
1.60 
1.57! 
1 .57  I 

+  1.57  ■ 
1.56 
J  54 
I  54 
1.5-2 

4 1 .50 
1  48, 
1  88 
1.16 
\.V2 

+  1.10 
I  05 

J».04 
0.04 

+0.01 
0.?*5 
0.S5 
Ok2 
0.7-J 

+071 

0.70 
0  68 
0.5S 
0.54 

+0.58 
0.51 
0.47 
0.44 
0.85 

+(K88 
+0.8-2 ' 


AS 


Appiuvut 
Declination. 


+4.0  I 

5.4  , 

5  5 
5.4 
5.4 

+5.8 
6.4 
6.4 
66' 
60  1 

+6.0  - 
6.0  I 
6.0 : 
6.0  , 
7.8 

+7.8 

^^0 
7.0 
8.5 

8.4 

+,8.5 
8.1 

8.5  ■ 
8  0 
8  5 

+8.4 
H.5 
8.4 

8.*2 

+7.4 
7.5 
7.4, 
7.1 
7.1 

+6.8 
6.0 

6  0 
66 


+5.2 
+5.7' 


-•20  44.0 

21  5.2 

2i  444 

20  45.5 

20  25.1 

-20  85.!> 

21  20.8 

21  84 

20  27.0 

22  17.8 

-22     8.0 

21  20.7 

20  48.0 

21  15.0 
21   54.2 

-i:i  no 

21  50.7 
20  1.7 
10  27.0 
18  84.6 

-18  57.0 
18  81.!) 
18  20.7 

10  28  0 

17  57.?^ 

-17  40.5 

18  27.1 
17  55.8 
17   18  6 

17  0.0 

-14  546 

15  15.6 

16  8h.O 
14  24.7 
14  44.6 

-18  28.2 

18  51.8 
14  5.8 
18  20.8 

11  8.7 

-10  30.2 
-J  2  12.7 


At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

1                   1                1 
WaahiDgton  jHoarAn«lc        y             x*             t/' 
Mean  Time.  |         «         i                                i       ^ 

N. 

S.  j 

1 

(I     h    in     1        h     ni     ;                  ,                , 
•26  11   80.0 '  -  2     4.81+0.0518    0.6082,-0.0495 

+22 

0 
-84 

lo45.0|  +  2     0  2+0.2106   0.6074!    0.0808 

+80 

-25 ; 

15  56.8  1  +  2  10.7; +0  8541    0.6074      0.0880 

46H 

+18 

16  10.4!  +  2  82  4    -0.1860  10.6071  ''    0.0881 

+  11 

-45 

16  20.2i  +  2  83.1    -0.4758  i  0.6071  1    0.0880 

-  r> 

-6!) , 

20  18.1  i  +  6  16.5    -0.4259' 0  6071  i -0.0288 

-  6 

-65 

•^r     1      1.81+10  58  5    +0.8573  I  0.6064  ,    0.i)l68 

+87 

-17 

1   25.8;  +11    16.1  .+0.0017  !  0  6057  '    0.0152 

+  16 

-87 

5  85.7 

-  8  48.7    -0.7828  1  0.6088  '    0.0058 

-20 

-!)0 

6     1.0 

-  8   104    +I.I100|  0.6088  1    0.0040 

+68 

+84 

6  81.2 

-  7  50.4  '  +0.8710  i  0.6088  |  -0.0027 

+68 

+  15 

7   15.5  j  -  7     7.0  1  +0.31 16  1  0  6()86  j  -0.0010 

+88 

-1!) 

8  84.1  ,  -  5  52.5|-0.3852    0.6025    +0.0028 

-  6 

-62 

8  42.7;  -  5  44.2   +0.0671    0  6025  1    0.0027 

+10 

-38 ' 

11   24.8  1  -  3     0.1  1+0.7309   0.6012 1    0.0002 

+68 

+  6 

18  24.7  i-   1    18.5    +0.0588  10  6008' +0.0148 

+19 

-84 

10  54.61  +  5     1.0    +1.008010.5080 

0.0204 

+68 

+25 

5«8    3  57.1 '-II    15.4. -0.6792  10.5!)  10 

0.047!) 

-18 

-!)0 ' 

17  26.0    +  1   42.6    -0.41  !)5  10.5885 

0.0768 

-   1 

-64, 

20  44.7     +  4  58.0   -1.0700  j  0.5818 

0.0830 

-41 

-fK); 

21   48  7     +  5  55.5-0.5797 

0.5811 

+0.0858 

-10 

-801 

Z9    2     6.2 

+10     3  4    -0.6454 

0.576!) 

0.0!)88 

-12 

-86, 

8  24.2 

-  7  52.8-0.2146 

0.5725 

0.1053 

+13 

-50' 

10  27.5     -  5  58.4    +1.1690 

0.5725 

0.!0!)0 

+70 

+39' 

11      1.7-5  20.5    -0.8275    0.5705 1    O.lOlW 

+  8 

-57 1 

18   14.2!  -  3  12.7    -0.3819  |0.56!)4  1+0.1 184 

+  5 

-61 

18  80.2,  +  1  52  2  I +1.0470' 0.5644;    01224 

+72 

+27, 

18  88.b'  +  2     0.5   +0.5208 '  0.5644  1    0.1224 

+58 

-  81 

20  25.21  +  8  48.1  ' +0.0! )25  j  0.5688  ,    0.1253 

+82j-8r' 

30    4  26  1|  fll  27.5    +0.0!)47  I  0.5573  '    0.1872 

+73  1  +22 

5  50.0  1  -11    1 1.5 '-1.1!)00]  0.5571  '+0.18!)0 

-46 !  -!)0 

6  15.5  1  -10  46.8  1 -0.7608  1  0.5568  j    0.18!)3 

-I8|-!K), 

7  36.6  1  -  0  28.5  1 +0.8786  ;  0.5517      0.1414 

+74, +14 

16  38.5,  -  0  44.6   -0.1414  '  0.5483  '    0.1525 

+23 :  -45 

1!)  27.7'  +  I   5!».0    +0.6460  |0..5457|    0.1560 

+72l-  1 

21   83.0  ;  +  4     0.3  i  -0.4826  1  0.5450   +0.1582 

+  8i-6l 

22  35  6+5     0.!) '  +0.2057  |  0  5484  1    0.1504 

+48   -26 

31     1    11.51  +  7  8I.7U0.8722   0.5419'    0.1620 

+76   +18 

3  52.8!  +10     7.4    +0  661!) !  0.5401      0.1648 

+74    -  J 

12  55.0  ,  -  5     7.0  1  -0.3166  j  0  5844  1    0.1780 

+16   -56 

15     0.0     -3     5.8; -0.4880' 0.5332  I +0.174!) 

+  7   -^^ 

15  22.0 

-  2  44.6   +1.2560 

0.5332  1 

+0.17511 

+78 

+45 

JUNE. 
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14  Ct-ti 

15  Ceti 
26  Ceti 
2!)  Ceti 
38  Ceti 

85  Ceti 
/  Pisciuno 


4 

+0.21 

+4  4 

H 

0.21 

3.!) 

4 

0.20 

44 

7 

0.04 

2.8; 

+0.01 

+1.6 

6 

-0.15 

-0.3 

i^h 

0.18 

0.8 

6 

0.28 

1.6| 

6^ 

0.30 

1.8: 

e 

0.81 

2.0' 

6h 

-0.82 

-2  1  ' 

5 

-0.88 

-2  4 

!)  41.7 

8  20.1 

!)  47.6 

7     O.I 

4    10.6 

1     7.8 

1     7.8 

0  46.0 

1   24.5 

I   51.0 

1   52  8 

8     1.5 

I  2  36.3 

3  7.8 

8  3!).0 

1!)  27.2 

'2    0  46.0 

20  21  3 

21  43  4 
3  II  84.7 

13  4!).9 

15  18.7 

16  17.6 

l!»  8.8 


+ 

+  8  80.2 

+  !)  !).!) 

+  0  80.1 

+  5  8!).6 


!).2 !  +0.568!) 
-0.8108 
+0.8594 
+0.8091 
-1.2510 


+  0  41.2 

+  2  I.I 

-  8  31.2 

-  6  1!).7 


0.5266 
0.5261 
0.5258 
0.51!)!) 
0.5181 


-0.7652!  0.5131 
-0.4!)87  I  0.5124 
+0.1676  0.5110 

0.0!)!)5lo.510:*: 


-  4  58.3  I -0  3094 '0.5104 

-  8  56.4  -0.1826  0.5104 

-  I  10.2  -0.8414  I  0.5109 


+0.1831 
0.1882 
0.1887 
0.I!)21 
0.1!)38 

+0.I!)81 
0.1!)81 
0.1!)78 
0.1974 
0.1!)72U2) 

+0.1!>7I  +80 

+0.1!)6!)L-I0 


+70 
-10 
+80 
+83 
-48 

-  51 
+10  i 
+47] 
+81  , 


-  6 

-!)0 
+  11 

+  8 
-!)0 

-!)0  ! 
-()8  , 
-28' 
-42 
-55 

-44 

-87 
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1                    ELEMENTS  FOR  ' 

rilE  PREDICTION  OF  OOCULTATIONS.                   1 

i 

JUNK. 

_ 

i 

Xame. 

TUK  Stau'8 

!          !  Rcil'iiH  from  ' 
l.Mfttf.           IHS^to. 

1 
Waahinjrtou 
Mean  Time. 

It  CoNJU.NcnoN  ix  R.  A. 

Limitin? 
I'anilh'U 

N.  =  8. 

Appart'nt 
Declination. 

HoiirAnslc         xr 
II               ^ 

y' 

^tt 

^ri      1 

rt 

o        / 

'  d     h    m  ~ 

h    111    1 

o         o 

V  PIsciiiin 

4i    -0.4:{ 

-3.5 

+  4  5.5.1 

4     7  54.2 

+  11    14.2-0.4466 

0.5M6   +0.1034 

+13   -64 

64  Celi 

,   r>i     o.r>-2 

4.1» 

8     2.6 

23  58.7 

+  2  51.5    -0.8574 

0.5135'    0.1866 

-11    -82 

j    f'<:;eti 

4.i     o.oa 

5.0 

8  10.2 

5    0  51.0 

+  3  42.2 

-1.0040 

0.5135      0.1866 

-21    -8-J 

,^^Ceti 

4i     (».r)S 

5  1 

7  57.4 

8  56.3 

+11   33.8 

+0.8872 

0.5157      0.1816 

+!M)    +15 

B.A.C.d:<() 

G      0.6:^ 

5.7 

10  15.7 

16  30.0 

-  5     5.6 

-0.3222 

0.5176     0.1762 

+1!)    -53 

,     fi  Ceti 

,    4i    -0G4 

-5G 

+  0  38.3 

17  47.1 

-  3  50.7 

+0.5!>83- 0.5180   +0.1754 

+78    -  2 

'          Lh  la  ride  fi/^'") 

G        O.G!) 

G.5 

12  45.4 

«    4  50.2 

+  7     1 .0  1  -0.05 1 0  1  0  52 17      0.1  li65 

-IS   -77 

/  Taiiri 

4        0.77 

G.3 

12  33.0 

17  36.0 

-  4  42.7 

+1.3030    0.5260      0.1542 

+00   +60 

\i.A.C.\'272 

6       0.H4 

7.0 

17     2.3 

7  12  14.7 

-10  38  8 

-0.0!)08  i  0.53!)  -    0.1328 

-22   -73 

<1'  Tsmri 

4        O.brt 

7.0 

17   IG.7 

10  37.3 
MOOX. 

-  3  20.0 

-0.3118    0.5374      0.12,33 

+20   -45 

V  (■eiiiiiioriiiii 

4ii    -O.JM) 

-5.2 

+20  16.8 

10    6  50.0 

+  5  55.8  ;  +0.0001    0.5584    +0.02:W 

+1K)   +34 

d  Cieminoruiii 

G        O.f:?!) 

4.G 

21   53.5 

17  12.1 

-  8   152  0 

-0.711!)    0.560-.2    +0.0040 

-4-66 

C  (leiiiinor.    mult.     4        O.HCj 

4.5 

20  43.0 

22  54.0 

-  2  41.8 

+0.5370    0.5610    -0.0072 

+75   +14 

e^  Geiiiiiioruni 

:i4    -O.HM 

-3'.!l 

+22  11.2 

1 1     6     5.0 

+  4   14.5 

-1.1410    t).56l  0-0.0216 

-.3-    -6H 

oO  (jeiiiiiioriiiii 

r»i     0  82 

4.1 

20  30.2 

6  56.3 

+  5     3.0 

+040!)!)   0.5623     0.1)231 

+71    +10 

(il    (leiiiinoriiiii 

G       »>.ril 

4.0 

20  28.7 

0  11.0 

+  7  14.0 

+0.6324    0.5623     0.0276 

+85    +17 

(i:^  (leiiiitioriiin 

r>jj    OH! 
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1  ** 

0.30 

4.d 

17  40.1 

3  46.9 

+  6  25.0 

-0.6582  j  0.5362  1    0.1223 

0   -69 

1  75  Tauri 

!  64 

-0.31 

-4.5 

+16     6.4 

5  16.0 

+  7  51.4 

+1.2430   0.5370  1+0.1202 

+90  I  +54 

,         B.A.C.I4(5d 

64 

0.37 

5.0 

18  31  7 

13  52!) 

-  7  48.0   -0.4423   0.5414      0.1079 

+12    -52 

i  Tauri 

;    54 

0.3d 

4.i) 

18  38.8 

16  20.0 

-  5  25.6   -0.3120   0.5424      0.1046 

+2{)    -43 

1    m  Tauri 

54 

0.42 

5.0 

18  2:i.5 

23  59.3 

+   1   58.9! +0.6099  ;0.54(i5j    0.0!)24 

+8J   +10 

1     C  Tauri 

1    34 

0.51 

5.3 

21     4.3 

a  14    8.9 

-  8  19.3  1  -1 .0760  '  0.5526     0.0686 

-31 ;-69 

1 

1''  OriDiiiH 

44 

-0.55 

-5.2 

+20   15.1 

21  55.0 

-  0  48.8   +0.3000  j  0.5550   +0.0545 

+5(i   -  4 

1 

1 

NEW 

MOON. 

j              1 

' 

1     A  (yuiicri 

,    4 

0.55 

2.2 

18  33.!) 

10    2    6.4 

+  0  44.6 

+0.0584   0.5657 

-0.0942 

+41    -21 

1         Saturn 

11)     5.3 

2  34.7 

+  1   11.91-0.0177   0.5522 

0.0913 

+36   -24 

!  H )  Cnncri 

1    <i4 

-0.50 

-1.5 

+18  30.2 

14   15.9    -II   31.3  1 -0.6295    0.5640  ' -0.1159 

+  2  j  -66 

H:J  Caiicri 

•■>4 

0.4ri 

1.3 

18  108 

17  25.2 

-8284    -0.6619    0.5632     0.1214 

0  I  -69 

rt  Leonis 

54 

0.43 

M 

16  56.3 

11     1   32.7 

-  0  37.8-0.3930,0.5618     0.1349 

+15 '-52 

34   Leonia 

04 

0.31 

0.8 

13  54.5 

17   14.3 

-  9  28.3  ' +0.4870    0.55^6.    0.1581 

+69  ,  -  5 

37  Leon  is 

!  54 

0.2;) 

0.6 

14   17.2 

19  32.0 

-  7  15.4  1-0.2774 

0.5585 

0.1614 

+22   -46 

/   Leoriis 

i    54  1-0.14 

-0.6 

+1 1     8.3 

12  10  28.9 

+  7  11.3  1+0.4549 

0.5554 

-0.1799 

+66 

-  9 

B.A.C.:W37 

64  -0.01 

0.6 

8  40.4 

21   55.7 

-  5  44,8 

+0.8896 

0.5530 

0.1910 

+90 

+  16' 

<     V  Virginis 

4 

+0.16 

0.3 

7     0.4 

13  12  42.8 

+  8  32.8 

-0.460510.5512 

0.2028 

+12 

-64; 

1     b  VirgiiiiH 

!    54 

0.24 

0.7 

4   16.7 

1!)  16.4 

-  9     6.6 

+1.1610 

0.5512 

0.2067 

+90 

+33 

f  VirgiiiiH 

54      0.35 

0.3 

3  56.2 

14    4  46.8 

+  0     4.9 

-0.4769 

0.5507 

0.2110 

+  l2;-67t| 

H.  AC.4yr>i 

6     +).46 

-0.4 

+  2  28.3 

13     8.5 

+  8     9.9 

-0.7491 

0.5517 

-0.2137 

-  4 

->i6 

riO  Virginia 

6 

0.^2 

1.3 

-  4  4!).5 

15  15  24.3 

+  9  33.0 

+1.0640   0.5562 

0.2123 

+85 

+25 

^'Libraj 

6 

L32 

ro 

11   26.5 

17    2  26.3 

-  4  37.8 

+0.6336   0.5702 

0.18)4 

+74 

-  2 

^i  Ceti 

54 

L33 

0.7 

10  57.5 

3  28.6 

-  3  37.7 

-0.0504    0.5702 

0.1884 

+30    -40  , 

17  LibriB 

1    7 

1.35 

0.7 

10  42.2 

4     7.7 

-  3     0.0 

-0.4295  1  0.5702 

0.1876 

+10   -64 

18  Libra* 

04 

+  1.36 

-0.6 

-10  4L7 

4  24.3 

-  2  44.0 

-0.4899    0.57-.  2 

-0.1871 

+  7   -69 

B.  A.C.5070 

6 

1 .50 

+0.1 

11   58.1 

15     5.1  1  +  7  33.7 

-LI4I0    0.5758 

0.1746 

-37    -!H) 

y  LibriK 
11  liibriie 

44 

1.5d 

-0.1 

14  24.!) 

19  58.0 

-II   44.2 

+0.4823   0.5788 

0.1681 

+60   -II 

6 

L63 

r  -O.J 

15  18.1) 

23  31.8 

-  8  18.3 

4.0.7!)56    0.5809 

0.1628 

+75    +  8 

a  Libra* 

44 

1.70 

0.0 

16  24.0 

18    3  34.9 

-  4  24.2 

+  1.2420  1  0.5830 

0.1568 

+74    +46 

4J)  Libra 

'    6 

+  L73 

+0.4 

-16  12.2 

6  19.2 

-  1   46.0 

+0.617010.5834 

-0.1523 

+68   -  3 

Y  Ophiurhi 

1    44 

LHd 

LO 

18  12.1 

17  11.4 

+  8  41.5 

+  1.0690    0.5891 

0.1335 

+72    +28 

1     (^  Ophiiichi 

'    44 

l.rtd 

L6 

16  22.1 

18  53.6 

+  10  19.7 

-0.9949 !  0.5897 

0.I30I 

-31    -90 

C4   Scorpii 

54 

I  .!)4 

1.!) 

17  3L5 

23     5.2 

..  9  38.4 

-0.3628    0  5920 

0.1223 

+  7    -60 

^■l\)  ()|)hiucbi 

04 

2.04 

2.6 

18  43.2 

19    7   II. 1 

-  1  51.3 

-0.0853  '  0.5956 

0.1058 

+20   -42 

IJ.  A.C.(i!M>H 

6 

+2.26 

+;5.2 

-20  44.0 

20    7     4.4 

-  2  54.7 

+0.0419 '0.6017 

-0.0520 

+22  -;i5. 

n  ^$HgittHrii 

4 

2.2!) 

5.7 

21     5.2 

11  24 .91  +  1    15.3 

+0.1963  i  0.6027 

0.0411 

+29   -26 

14  Sagiltprii 

6 

2.30 

5.7 

21   44.4 

11  35.8    +  1  25.8 

+0.8457   0.6027 

0.0407 

^as  +13 

l"»  Sagittarii 

54 

2.30 

5.8 

2t)  45.5 

11   59.2 

+  1   48.3 

-0.1578  i0.6<)29 

0.039!) 

+  101-46 

l(j  Sagittarii 

64 

2.2!) 

5.1) 

20  25.1 

11   59.8    +  1  48.8 

-0.5000   0.6029 

0.0399 

-  9  1-71 

*2I   Sngitrnrii 

5 

+2.31 

+6.4 

-20  35!) 

15  56.6  i  +  5  36.1 

-0.458(: '  0.6029 

-0.03i)3 

-  7    -68 ' 

B.  A(:.(J:n6 

6 

2.34 

6.!) 

21   20.3 

20  49.5:  +10  17.3 

+0.3193   0.6029 

0.0185 

+35    -19 

B.  A.C.(i347 

6    1    2.34 

7.0 

21     8.4 

21    13.1  1  +10  40.0 

-0.0:i86  1  0.6029 

0.0175 

+  14 '-39 

i>'.>  Sjigittarii 

54'    -2.35 

7.6 

20  27.0 

5il     1   26.3'  -  9  16.9 

-0.7861  ,  0.6029 

0.0071 

-28  1  -90 

30  Sagittarii 

64 

2.37 

7.5 

22  17.3 

1   51.61  -  8  52.6 

+1.0670' 0.6029 

0.0062 

+68  '  +30 

31    Sagittarii 

64 

+2.37 

+7.6 

-22     3.0 

2  22.1  1  -  8  23.3 

+0.8231    0.6027 

-0.0050 

+68  ,  +1 1 

'.\'.\  Sagittarii 
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JULY. 

1 

THSaTAB*B 

At  CoKjuKcnoN  nr  R.  A. 

limltliur 
ParalMsl 

Name. 

Eed'ns  from 
Mag.        1888.0. 

Apparent 
Declination. 

WaahinKton 
Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y' 

N. 

.i5 

+15 
+63 
+15 

+68 

S. 

-6? 
-37 
♦  2 
-38 
+18 

^•Sagittarii. 
^^  Sagittarii 
n  Sagittarii 
ff  Sagittarii 
50  Sagittarii 

3(1 
H 
3 
6 

8 

+2.36 
2.36 
2.38 
2.37 
2.39 

+  fcj;o 

8.0 
8.3 
8.6 
9.3 

-2^  48!o 
21   15.0 
21  54.2 
21   11.9 
21  59.6 

d    h    m 
21     4  25.7 
4  34.3 
7  16.6 
9  17.3 
15  47.2 

h     m 

-  6  24.7 

-  6  16.5 

-  3  40.6 

-  1  44.7 
+  4  29.8 

-0.4444 
+0.0101 
+0.6813 
-0.0135 
+0.9204 

0.6022 
0.6022 
0.6022 
0.6015 
0.5995 

+0.0001 
0.0005 
0.0069 
0.0118 
0.0275 

/  Sagittarii 
a  Capricorni 
n  Capricorni 
0  Capricorni 
V  Capricorni 

5 

54 

5 

6 

54 

+2.37 
2.34 
2.32 
2.31 

2.29 

+10.3 
11.6 
11.9 
12.0 
12.4 

-20     1.6 
19  27.8 
18  34.5 
18  56.9 
18  31.8 

23  46.8 
2«  13     4.8 

16  20.6 

17  22.8 
21   34.3 

-11  49.5 
+  0  57.5 
+  4     5.9 
+  5    .'>.7 
+  9    7.6 

-0.7814 
-0.5416 
-1.1940 
-0.7235 
-0.7794 

0.5974 
0.5909 
0.5895 
0.5885 
0.5861 

+0.0463 
0.0759 
0.0826 
0.0«45 
0.0937 

-24 

-  8 
-53 
-17 
-20 

-90 
-75 
-90 
-90 
-90 

IP  Capricorni 
20  Capricorni 
2\  Capricorni 
6  Capricorni 
30  Capricorni 

6 

64 

64 

4 

H 

+2.27 
2.27 
2.26 
2.25 
2.23 

+13.0 
13.3 
13.2 
13.3 
13.7 

-18  20.6 
19  27.9 
17  57.7 

17  40.4 

18  27.0 

as    3  43.2 

5  43.2 

6  16.4 
8  25.4 

13  31.9 

-  8  57.2 
-7     1.6 
-6  29.7 

-  4  25^ 
+  0  29.9 

-0.3619 
+1.0100 
-0.4794 
-0  5360 
+0.8742 

0,5828 
0..5818 
0.5813 
0.5789 
0.5761 

+0.1054 
0.1091 
0.1103 
0.1141 
0.1233 

+  5 
+71 

-  1 

-  3 
+71 

-60 
+24 
-69 
-74 
+14 

31  Capricorni 
I  Capricorni 
y  Capricorni 

4o  Capricorni 
t^  Capricorni 

64 
44 
34 
64 
24 

+2.22 
2.21 
2.16 
2.14 
2.14 

+13.7 
13.7 
14.0 
13.9 
14.1 

-17  55.7 
17  18.5 
17    9.8 

15  15.5 

16  37.9 

13  40.3 

15  23.4 

83    8.6 

24    0  54.2 

2  12.4 

+  0  38.0 
+  2  17.4 
+  9  45.9 
+11  27.8 
-11  16.7 

+0.3518 
-0.0759 
+0.8044 
-0.9288 
+0  6844 

0,5758 
0.5740 
0.5686 
0,5678 
0..5665 

+0.1234 
0.1266 
0.1388 
0  1414 
0  1433 

+46 
+23 
+73 
-24 

+72 

-17 
-42 

+  9 
-90 

+  1 

1 

I  Aquarii 
39  Aquarii 
42  Aquarii 
45  Aquarii 
50  Aquarii 

44 
64 
54 
64 
6 

+2.07 
2.05 
2.03 
2.03 
2.01 

+14.1 
14.3 
14.2 
14.3 
14.4 

-14  24.6 
14  44.5 
13  23.1 

13  51.7 

14  5.7 

10  54.9 
13  37.7 

15  38.2 

16  38.5 
19    8.5 

-  2  52.3 

-  0  15.1 
+  1  41,4 
+  2  39.6 
+  5    4.5 

-0.3293 
+0.4433 
-0.6561 

+0.0052 
+0.6604 

0.5605 
0.5.588 
0.5569 
0.5565 
0.55.54 

+0.1552 
0.1,590 
0.1611 
0.1623 
0.1654 

+13 
+57 
-  5 
+32 
+74 

-57 
-13 
-85 
-37 
-  1 

B.A.C.7835 
70  Aquarii 

Lalande  44734 
74  Aquarii 
^'  Aquarii 

64 

6 

64 

6 

4 

+1.98 
1.92 

1.90 
1.90 
1.82 

+14.4 
14.1 

14.0 
14.3 
13.7 

-13  29.2 

11  8.6 
10  39.1 

12  12.6 
9  41.6 

21  43.2 
95    6  24.8 

8  24.9 

8  46.1 

19  34.3 

+  7  :i4,2 

-  8     1.4 

-  6    5.2 

-  5  44.7 
+  4  42.8 

+0.4502 
'0.5194 
-0.6S60 
+1.0280 
+0.3386 

0.5529 
0    466 
0.5457 
0.5454 
0.5384 

+0.1679 
0.1768 
0.1784 
0.1786 
0.1 871 

+59 
+  5 
-  4 

+78 
+54 

-12 
-71 

+23 
-19 

^  Aquarii 
^«  Aquarii 
}b^  Aquarii 

B.A.C.8274 
14  Ceti 

54 
4 

44 

7 
6 

+1.82 
1.81 
1.81 
1.68 

1.49 

+13.4 
13.8 
13.9 
12.7 
10.2 

-  8  20.0 

9  47.5 

10  13.2 

6  59.9 

1     7.1 

20    4.2 

20  34.6 

21  5.5 
«a  11   47.9 
27  11   55.2 

+  5  11.8 
+  5  41.2 
+  6  11.2 

-  3  33.7 

-  4     9.4 

-1.0160 
+0.6313 
+1.1830 
+0.5797 
-0.9727 

0.5390 
0.5378 
0.5374 
0.5301 
0.5196 

+0.1873 
0.1876 

0.1878 
0.1957 
0.2011 

-24 

+76 
+80 
+74 

-18 

-90 
-  3 
+37 
-6 

-90 

15  Ceti 
26  Ceti 
29  Ceti 
33  Ceti 
35  Ceti 

64 

6 

64 

6 

64 

+1.46 
1.36 
1.34 
1.H3 
1.32 

+10.2 
9.1 

8,8 
8.7 
8.7 

-  1     7.1 

+  0  46.2 

I  24.6 

1  51.1 

1  52.9 

13  15.1 

518    2  46.2 

4  58.5 

6  20.4 

7  23.1 

-  2  51.8 
+10  15.7 
-11  35.7 
-10  16.2 

-  9  15.3 

-0.7052 
-0.0455 
-0.3042 
-0.51.34 
-0.3370 

0.5189 
0.5159 
0.5159 
0..5J53 
0.5150 

+0.2011 
0.2004 

0.2002 
0.1998 
0.1997 

-  1 
+35 
+20 
+  9 
+19 

-90 
-39 
-55 
-70 
-57 

/  Piscium 
V  Piscium 
64  Ceti 
fiCeti 
fiCeii 

6 

44 
54 
44 
44 

+  1.30 
1.19 
1.07 
1.07 
0.99 

+  8.1 
6.8 
4.9 
4.7 
4.3 

+  3     1.6 
4  55.3 

8     2.8 
8  19.4 
7  57.6 

10  10.5 

22  43.9 
29  14  38.2 

15  30.1 

23  32.5 

-  6  32.7 
+  5  39.2 

-  2  53.7 

-  2     3.3 
+  5  45.3 

-1.0370 
-0.6393 
-1.0330 
-1.1770 

+0.7129 

0.5150 
0.5139 
0.5144 
0..5144 
0.5154 

+0.1991 
0.1953 
0.1879 
0.1874 
0.1825 

-23 
+  2 
-23 
-35 

+90 

-87 
-80 
-82 
-82 
+  4 

B.A.C.830 
u  Ceti 

Lalande  5725 
/  Tauri 

6 
44 
6 
4 

+0.93 
0.92 
0.84 

+0.71 

+  3.1 
3.2 
1.5 

+  0.9 

+10  15.9 

9  38.5 

12  45.5 

+12  33.1 

ao   7    4.4 

8  21.4 

19  33.1 

31    8  11.9 

-10  55.9 
-  9  41.1 
+  1   11.2 
-10  32.3 

-0.4807 
+0.4347 
-1.0920 
+1.1730 

0  5162 
0.5165 
0.5200 
0.5236 

+0.1770 
0.1762 

0.1670 
+0.1550 

+11 
+64 

-28 
+90 

-64 
-10 
-77 

+40 

Ji 

lUGUST. 

B.  AC.  1278 

«J«  Tauri 
63  Tauri 

6 

4 
6 

♦0.56 
0.49 
0.48 

-  1.5 
1.8 
1.7 

+17     2.4 
17  16.8 
16  30.8 

1    2  53.6 
10  17.8 
10  33.0 

+  7  35.4 

-  9  14.0 

-  8  59.3 

-1.0900 
-0.4026 
+0.4743 

0.5311 
0.5338 
0.5339 

+0.1334 
0.1240 
0.1232 

-30 
+15 
+68 

-73 
-52 
-  2 

1     d>  Tauri 
1     ()3  Tauri 

64 
5 

+0.48 
+0.48 

-  1.9 
-2.0 

+17  11.0 
+17  40.2 

10  52.3    -  8  40.6 

11  32.9    -  8     1.3 

-0.2243 
-0.6784 

0.5342 
0.5347 

+0.1230 
+0.1219 

+25 
-  1 

-40 
-71 
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ETiFiMFiNTS  FOR  THE  PREDICTION  OF  OCOULTATIONS 

AUGUST. 

Thb  Stab's 

At  CoNjUHcnoN  in  B.  A. 

LimitlxiK 
Farallelt 

Name. 

Mag. 

Ked'ns  from 
1888.0. 

Apparent 
Deol&ation. 

Wmhintcton 
Mean  Time. 

Hoar  Angle 
H 

Y 

x' 

y' 

N. 

. 

^a 

A8 

■ 

75  Tauri 

B.  A.  0.1468 

i  Tauri 
m  Tauri 

f  Tauri 

61 
6i 

+0*45 
0.38 
0.36 
0.29 
0.16 

2.8 
3.0 
4.0 

+16     6!5 
18  31.8 
18  38.9 
18  29.5 
21     4.3 

d    h    m 
1  13     2.2 

21  41.0 
3    0     8.6 

7  49.4 

22  1.6 

h    m 
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64 

+1.21 

-  Oii 

+18  31.8 

29    5  53.3 

+11  47.8 

-0.3456 

0.5366 

+0.1070 

+18  -45 

t  Tauri 

_i*_ 

+1.19 

-  0.4 

+18  38.9 

8  21.8    -  9  48.3 

-0J2169 

0.5376 

+0.1035 

+25  -37 

-  - 

—    

—  —  -  -    — -  —       — -  -        -  -   -    -    — '  1 
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AUGUST. 

Tbb  Stab's 

At  COHjuscnoN  in  B.  A. 

Limiting 
ParalleU. 

Name. 

Mag. 

Red'ns  from 
1888.0. 

Apparent 
Decimation. 

Waahinffton 
Mean  Time. 

Hoar  Angle 
H 

Y 

X'     \      y' 

N.      S. 

Aa 

AS 

m  Tauri 
I  Tauri 
C  Tanri 
X^  Orionis 
X"*  Orionis 

6 

+L10 
1.12 
0.96 
0.87 
0.86 

-4b 

1.4 
2.5 
2.6 
2.4 

+18*'29'.6 

20  16.2 

21  4.4 
20  15.2 
19  43.5 

d     b    m 

29  16     6.1 
16  15.7 

30  6  25.4 
14  16.8 
14  32.5 

h    m 

-  2  18.7 

-  2     9.4 
+11  32.7 

-  4  51.4 

-  4  36.1 

+0.7082 
-1.2330 
-0.9854 
+0.3916 
+0.9800 

0.5409 
0.5412 
0.5471 
0.5496 
0.5496 

+0.0913 
0.0910 
0.0674 
0.0539 
0.0532 

o          o 

+90    +15 
-4!»    -70 
-23   -69 
+62   +   1 
+90   +36 

X^  Orionis 

X*  Orionis 

68  Orionis 

15  Geminorum 

16  Geminorum 

6 
5 
6 

e>i 

6i 

+0.82 
0.82 
0.78 
0.70 
0.70 

-2.6 

2.8 
2.8 
3.5 
3.4 

+19  41.5 
20     8.4 

19  48.9 

20  51.4 
20  33.7 

18  29.2 

18  41.5 

22  26.2 

31    5  37.8 

5  42.8 

-  0  47.3 

-  0  35.5 
+  3     1.8 
+  9  58.8 
+10    3.6 

+1.2110 
+0.7328 
+1.2470 
+0.3406 
+0.6630 

0.5514 
0.5514 
0.5545 
0.5558 
0.5558 

+0.0460 
0.0456 
0.0388 
0.0252 
0.0252 

+90  :  +.58 
+90  1  +22 
+90   +64 
+60  +  1 
+90   +19 

V  Geminorum 
d  Geminorum 
C  Geminor.   mult. 

4 

+0.69 

0.59 

+0.52 

-3.4 

4.3 

-4.1 

+20  16.8 

21  53.5 

+20  43.9 

6  10.9 
16  22^ 
22    3.0 

+10  30.8  +0.9800 
-  3  38.1    .0.6233 
+  1  50.3  +0.6240 

0.5560 
0.5593 
0.5614 

+0.0244 
+0.0047 
.0.0068 

+90  1  +39 
+  1    -57 
+85  +18 

SE] 

PTEMBER. 

6  Geminorum 
56  Geminorum 
61   (}eminorum 
63  Geminorum 

54 

e 

54 

+0.46 
0.44 
0.42 
0.42 

-4.6 
4.1 
4.1 
4.5 

+22  11.2 
20  39.2 

20  28.7 

21  40.2 

1    5  10.5 
6     1.3 
8  14.5 
8  34.4 

+  8  43.1 
+  9  32.1 

+11  40.7 
+11  59.8 

-1.0430 

+0.5878 
+0.7191 
-0.5706 

0.5632 
0.5637 
0.5636 
0.5639 

-0.0211 
0.0214 
0.0272 
0.0277 

.28 
+80 
+90 
+  4 

-68, 
+15* 
+22 

-53 

1 

70  Geminorum 
85  Geminorum 
B.  AC.  2788 
6  Cancri 
35  Cancri 

64 

6 

6 

54 

(>4 

+0.34 
0  29 
0.20 
0.15 
0.14 

-4.2 
4.2 
4.3 
3.6 

4.0 

+20  35.0 

20  10.6 

21  5.9 

18  28.2 

19  58.4 

16  18.7 
20  57.9 
2    7  48.3 
12  47.9 
14  24.3 

-  4  32.1 
^  0    2.6 
+10  24.9 

-  7  46.1 

-  7  13.1 

+0.3168 
+0.5256 
-1.1470 
+1.2380 
-0.4895 

0.5648 
0.5661 
0.5678 
0.5688 
0.5688 

-0.0434 
0.0531 
0.0748 
0.0847 
0.0880 

+57 
+74 
-38 
+90 
+10 

-  2 

+  9 
-69 
♦58 
-54 

30  Cancri 

40  Cancri 

e  Cancri 

6  Cancri 

80  Cancri 

64 
4 

64 

+0.12 
0.12 
0.12 
0.11 
0.02 

-3.9 
4.0 
3.9 
3.6 
3.3 

+20  24.1 
20  21.9 
19  56.5 
18  33.8 
Id  30.1 

16  29.9 
16  32.1 
16  S9J2 
18  32.1 
3    6  29.5 

-  5  12.0 

-  5    9.9 

-  5     3.0 

-  3  14.0 
+  8  17.9 

-1.1280 
-1.0910 
-0.6572 
+0.6176 
-0.5969 

0..5684 
0,5684 
0.5684 
0.5682 
0.5690 

-0.0919 
0.0923 
0.0025 
0.0955 
0.1188 

.35   -70 
.31  i-70. 
01-66, 
+83j+I0 
+  4^64 

Saturn 
83  Cancri 
8  Leonis 

5i 
54 

+0.01 
-0.03 

-3.1 
.2.7 

+17  15.8 

18  10.7 

+16  56.3 

7  22.6 

9  35.2 

17  31.9 

MOOX. 

+  9    9.1 
+11  17.1 
-  5    3.1 

+0.5932 
-0.6342 
-0.3779 

0.5567 
0.5688 
0.5682 

-0.0390 
0.1241 
0.1378 

+78 .  +  6 
+  2,-67 
+161-50 

] 

80  Virginis 

88  Virginis 

^1  Librae 

f «  Librae 

17  Libra 

6 

64 
6 
54 
7 

+0.22 
0.28 
0.57 
0.58 
0.50 

+1.2 
1.2 
1.4 
1.7 
1.7 

-  4  49..-) 

6  167 

11   26.5 

10  57.5 

10  42.2 

8  3  34.6 
9  12.3 

9  13  53.2 

14  54.8 

15  33.3 

+  1   18.2 
+  6  44.2 
+10  23.9 
+11  23.3 
-11  59.6 

+0.8978 
+1.1390 
+0.4447 
-0.2374 
-0.6137 

0.5674 
0.5671 
0.5731 
0  5732 
0.5735 

-0.2176 
0.2151 
0.1913 
0.1901 
0.1893 

+85  1+13 
+84  i  +31 
+60i-13 
+21    -51 

0'-80 

18  Librae 
y  Libra) 
ij  Librae 
d  Librap 

49  Librae 

64 

44 
6 

44 
6 

+0.59 
0.80 
0.84 
0.90 
0.93 

+1.8 
1.7 
1.7 
1.7 

1.!) 

-10  41.7 

14  24.9 

15  18.9 
•    16  24.0 

16  12.2 

15  50.0 
10    7  19.3 
JO  54.3 
14  57.5 
17  42.7 

-11  43.5 
+  3  11.8 
+  6  38.9 
+10»33.2 
-10  47.7 

-0.6739 
+0.2864 
+0.5989 
+  1.0440 
+0.4235 

0.5733 
0.5780 
0.5797 
0.5807 
0.5817 

-0.1890 
0.1683 
0.1629 
0.1562 
0.1519 

-  41-87 
+46   -21 
+69   .  4 
+74   +25 
+54! -14 

X  Ophiuchi 

4>  Ophiuchi 

'24  Scorpii 

29  Ophiuchi 

f  Ophiuchi 

44 
44 
54 

64 

5 

+1.10 
1.11 
1.17 
1.30 
1.39 

+2.0 
2.8 
2.4 
3.0 
2.9 

-18  12.1 

16  22.1 

17  31.5 

18  43.2 
20  59.5 

11  4  41.9 
6  25.7 

10  41.3 
18  57.1 

12  2  40.4 

-  0  13.2 
+  1  26.6 
+  5  32.5 
-10  30.5 

-  3    4.9 

+0.8786 
-1.2000 
-0.5615 
-0.2821 
+1.2830 

0.5839 
0.5845 
0.5858 
0..5879 
0.5891 

-0.1323 
0.1287 
0.1208 
0.1041 
0.0875 

+72   +14 
-491-90 
-  5 :  -76 
+  9-55 
+69   +63 

58  Ophiuchi 

B.A.C.60d8 
fj,  Sagittarii 

14  Sagiltarii 

15  Sagittarii 

54 

6 

4 

6 

54 

+L55 
1.64 
L69 

L70 
1.70 

+3.6 
4.6 
4.9 
5.2 
5.1 

-21  37.6 

20  44.0 

21  5.2 
21  44.4 
20  45.5 

11  45.3 

19  31.0 

13    0    0.5 

0  11.9 

0  36.1 

+  5  39.1 
-10  53.2 

-  6  34.1 

-  6  23.1 

-  5  59.9 

+1.2270 
-0.1377 
-0.0170 
+0.6797 
-0.3373 

0.5903 
0.5903 
0.5905 
0.5006 
0.5906 

-0.0676 
0.0498 
0.0384 
0.0334 
0.0384 

+68   +49 
+12   -46 
+17; -38 
+64;+ 2 
0!-59 

16  Sagittarii 
21   Sagittarii 

64 

5 

+1.70 
+1.75 

+5i2 
+5.5 

-20  25.1 
-20  35.9 

0  36.6 
4  42.0 

.  5  59^ 
-2    3.6 

-Oi)849 
-0.6398 

0.5906 
0.5907 

-0.0384 
.0.0297 

-19 
.17 

.90 
-86 
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ETiEMFiNTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

Thb  Stab*b 

At  CoHJUiccnoH  w  R.  A. 

Limiting 
ParaUell 

Xame. 

Mag. 

Red*ns  from 
1888.0. 

Apparent 
DecImatioD. 

WaahinRton 

H 

Y 

x' 

y' 

1 
N.  i  8.  1 

Aa 

Ad 

1 
1 

8 

+  l\7 

0      / 

d    h    m 

h     m 

0 

0. 

B.A.C.6336 

6 

+1.82 

-21  29.3 

13    9  45.7 

+  2  48.6 

+0.1552 

0.5893 

-0.0171 

+25   -28 1 

B.A,C.6347 

6 

1.82 

5.9 

21     8.4 

10  10.2 

+  3  12.1 

-0.2085 

0.5905 

0.0164 

+  5   -50, 

28  Sagittarii 

29  Sagittarii 

30  Sagittarii 

5i 

1.87 

5.7 

22  30.4 

13    9.4 

+  6    4.6 

+1.1540 

0.5891 

0.0094 

+67 

+39 

5^ 

1.87 

6.5 

20  27.0 

14  33.0 

+  7  24.9 

-0.9640 

0.5889 

0.0058 

-40 

-90 

64 

1.89 

6.0 

22  17.3 

14  59.4 

+  7  50.2 

+0.9210 

0.5897 

0.0050 

+68 

+18 

31  Sagittarii 
33  Sagittarii 

6i 

+1.90 

+6.1 

-22    3.0 

15  31.1 

+  8  20.7 

+0.6728 

0.5893 

-0.0036 

+62 

+  2 

6 

1.90 

6.4 

21  29.7 

16  17.2 

+  9    5.0 

+0.0993 

0.5891 

-0.0021 

+21 

-32 

^>  Sagittarii 

54 

1.91 

6.7 

20  48.0 

17  39.6 

+10  24.3 

-0.6130 

0.5687 

+0.0009 

-18 

-83 

^3  Sagittarii 

34 

1.92 

6.5 

21   15.0 

17  48.5 

+10  32.8 

-0.1507 

0.5887 

0.0014 

+  7 

-46 

0  Sagittarii 

34 

1.96 

6.6 

21  54.2 

20  37.4 

-10  44.7 

+0.5352 

0.5885 

0.0082 

+49 

-  7 

TT  Sagittarii 
50  Sagittarii 
/  Sagittarii 
a  Capricorni 
0  Capricorni 

3 

+1.97 

+7.1 

-21   11.9 

22  42.6 

-  8  44.3 

-0.1698 

0.5879 

+0.0129 

+  7 

-48 

6 

2.06 

7.6 

21  59.7 

J  4    5  28.2 

-  2  14.1 

+0.7903 

0.5858 

0.0282 

+68 

+  9 

5 

2.12 

9.1 

20     1.6 

13  47.1 

+  5  46.0 

-0.9292 

0.5837 

0.0466 

-33 

-90 

54 

2.23 

10.5 

19  27.8 

15    3  36.8 

-  4  55.1 

-0.6673 

0.5784 

0.0763 

-14 

-90 

6 

2.26 

10.9 

18  56.9 

8    4.8 

-  0  36.9 

-0.84.37 

0.5767 

0.0850 

-23 

-90 

V  Capricorni 
19  Capricorni 

54 

+2.30 

+11.5 

-18  31.8 

12  2.5.7 

+  3  34.4 

-0.8923 

0.5736 

+0.09:i6 

-27 

-90 

6 

2.34 

11.9 

18  20.6 

18  47.9 

+  9  43,0 

-0.4547 

0.5715 

0.1052 

+  1 

-67 

20  Capricorni 

64 

2.:J6 

11.9 

19  27.9 

20  52.1 

+11  42.7 

+0.938d 

0.5698 

0.1090 

+71 

+18 

21  Capricorni 
6  Capricorni 

64 

2.35 

12.3 

17  .'J7.7 

21  26.5 

-11  4J.2 

-0.r)697 

0.5693 

0.1101 

-  6 

-77 

4 

2.37 

12.5 

17  40.4 

23  39.8 

-  9  35.6 

-0.6230 

0.5689 

0.1139 

-  9 

-83 

30  Capricorni 

54 

+2.40 

+12.8 

-18  27.0 

16    4  56.6 

-  4  30.0 

+0.H198 

0.5658 

+0.1231 

+72 

+10 

31  Capricorni 

64 

2.39 

12.9 

17  55.7 

5    6.0 

-  4  21.9 

+0.2884 

0.5657 

0.1234 

+42 

-21 

i  Capricorni 

44 

2.40 

13.1 

17  18.5 

6  51.6 

-  2  39.0 

-0.1399 

0.5644 

0.1262 

+20 

-45 

y  Capricorni 
45  Capricorni 

34 

2.43 

13.7 

17    9.8 

14  50.6 

+  5     3.4 

+0.7684 

0.5607 

0.1390 

+73 

+  6 

64 

2.43 

14.2 

15  15.5 

16  39.2 

+  6  48.3 

-0.9861 

0.5604 

0.1417 

-28 

-90 

6  Capricorni 

24 

+2.44 

+  14.0 

-16  37.9 

17  59.5 

+  8    5.8 

+0.6556 

0.5595 

+0.1436 

+70 

-  1 

1  Aquarii 

44 

2.46 

14.9 

14  24.6 

17    2  55.2 

-  7  16.5 

-0.3544 

0.5;>47 

0.1560 

+11 

-59 

39  Aquarii 

64 

2.47 

14.9 

14  44.5 

5  41.8 

-  4  35.4 

+0.4338 

0.5522 

0.1591 

+57 

-13 

49  Aquarii 

54 

2.47 

15.3 

13  23.0 

7  45.1 

-  2  36.2 

-0.6732 

0.5520 

0.1618 

-  6 

-88 

45  Aquarii 

64 

2.47 

15.3 

13  51.6 

8  46.5 

-  1  36.8 

-0.0018 

0.551 1 

0.1631 

+31 

-37 

50  Aquarii 

6 

+2.48 

+15.4 

-14     5.6 

11   19.5 

+  0  51.1 

+0.6661 

0.5492 

+0.1658 

+74 

0 

B.  AC.  7835 

64 

2.48 

15.6 

13  29.1 

13  57.2 

+  3  23.7 

+0.4584 

0.5482 

0.1690 

+59 

-12 

70  Aquarii 

Lalande  44734 

6 

2.50 

16.1 

1 1     8.5 

22  47.4 

+11  56.8 

-0.4972 

0.5440 

0.1780 

+  7 

-70 

64 

2.50 

16.1 

10  39.0 

18    0  49.3 

-10    5.2 

-0.6589 

0.5424 

0.1798 

-  3 

-85 

74  Aquarii 

6 

2.51 

16.1 

12  12.5 

1   10.7 

-  9  44.5 

+1.0660 

0.5421 

0.1801 

+78 

+26 

fp^  Aquarii 

4 

+2  52 

+16.4 

-  9  41.5 

12    6.1 

+  0  50.3 

+0.4011 

0.5367 

+0.1890 

+59 

-15 

X  Aquarii 

54 

2.52 

16.5 

8  19.9 

12  36.2 

+  1  19.5 

-0.9607 

0.5365 

0.1891 

-20 

-90 

^Aquarii 

4 

2.52 

16.5 

9  47.4 

13    6.9 

+  1  49.1 

+0.6969 

0.5360 

0.1895 

+80 

+  1 

^  Aquarii 

44 

2.52 

16.6 

10  13.1 

13  37.8 

+  2  19.1 

+1.2510 

0.5,360 

0.1899 

+80 

+44 

B.  AC.  8274 

7 

2.52 

16.5 

6  59.8 

19    4  25.0 

-  7  20.9 

+0.6767 

0.5308 

0.1985 

+82 

-  1 

14  Ceti 

6 

+2.50 

+16.0 

-  1     7.0 

ilO    4  28.9 

-  8    0.1 

-0.81 16 

0.5236 

+0.2049 

-  8 

-90 

15  Ceti 

64 

2.49 

15.9 

-  1     7.0 

5  48.4 

-  6  42.9 

-0.5399 

0.5232 

0.2051 

+  9 

-72 

SJ6  Ceti 

6 

2.48 

15.2 

+  0  46.3 

19  13.7 

+  6  18.8 

+0.1528 

0.5201 

0.2044 

+46 

-29 

29  Ceti 

64 

2.48 

15.0 

1  24.8 

21  24.8 

+  8  26.2 

-0.0927 

0.5196 

0.2039 

+32 

-42 

33  Ceti 

6 

2.48 

14.9 

1  51.2 

22  45.9 

+  9  45.0 

-0.3061 

0.5202 

0.2041 

+21 

-56 

35  Ceti 

64 

+2.48 

+14.8 

+  1  53.0 

23  48.1 

+10  45.3 

-0.1275 

0.5188 

+0.2037 

+31 

-45 

/  Piscium 

5 

2.47 

14  5 

3     1.7 

^1    2  33.9 

-10  33.7 

-0.8181 

0.5189 

0.2030 

-  7 

-87 

V  Piscium 

44 

2.46 

13.6 

4  55.4 

14  59.7 

+  1  30.6 

-0.3950 

0.5183 

0.1990 

+16 

-61 

64  Ceti 

54 

243 

11.9 

8    2.9 

29    6  44.4 

-  7  11.9 

-0.7579 

0.5180 

0.1910 

-  4 

-77 

^»  Ceti 

44 

2.42 

11.H 

8  19.5 

7  35.8 

-6  22.1 

-0.8991 

0.5182 

0.1905 

-13 

-82 

f«Ceti 

44 

+2.39 

+11.2 

+  7  57.7 

15  33.8 

+  1  22.1 

+1.0000 

0.5186 

+0.1854 

+90 

+22 

B.  A.C.830 

6 

2.38 

10.2 

10  16.0 

23    2^ 

+  8  37.5 

-0.1805 

0.5196 

0.1798 

+27 

-44 

fi  Ceti 

44 

2.36 

10.2 

9  38.6 

23    0  18.5 

+  9  51.5 

+0.7348 

0.5195 

0.1786 

+90 

+  6 

Lalande  5725 

6 

2.34 

8.6 

12  45.6 

11  26.3 

-  3  20.2 

-0.7767 

0.5216 

0.1688 

-  6 

-77 

B.  AC.  1272 

6 

2.17 

4.1 

17    2.5 

iM  18  47.3 

+  3    4.6 

-0.7506 

0.5295 

0.13:^9 

-  5 

-73 

6^  Tauri 

4 

+2.11 

+  3.2 

+17  16.9 

M    2  14.7 

+10  18.3 

-0.0573 

0.6317 

+0.1239 

+:m 

-31 

63  Touri 

6 

+2.10 

+  3.4 

+16  30.9 

2  30.0 

+10  33.2 

+0.8226 

0.5319 

+0.1233 

+90 

+18| 
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ELEMENTS  FOR  THE  PREDICTION  OF  000DLTATI0N8. 

8EPTEMBEB. 

Thb  Stab's 

At  OoKJuncnoK  in  R.  A. 

LlmitliiK 
PanUS. 

y«Be. 

Mag. 

&6d*iis  from 
1888.0. 

Apparent 
De^nation 

Washington 
Mean  Tuae. 

Hour  Angle 
H 

Y 

«' 

y' 

1 

8. 

-2fl 
-46. 

-24 

-fSO 

Jka 

^d 

(5-*  Tauri 
(J'Tauri 

B.  AC.  1468 
i  Tauri 
m  Tauri 

5 

54 

5i 

+8.1 1 
2.10 
2.02 
2.00 
1.93 

+3:2 
3.0 
1.7 
1.4 
0.7 

+17°n'l 

17  40.3 

18  31.8 
18  38.9 
18  29.6 

d     h    m 

J«5    2  49.3 

3  30.2 

13  44.6 

16  13.9 

36    0     1.2 

h      Ul 

+10  51.7 
+  11  31.5 

-  2  33.1 

-  0     8.5 
+  7  24.1 

+0.1201 
-0.3364 
-0.1126 
+0.0185 
+0.9466 

0.5317 
05319 
0.5351 
0.6358 

0.5387 

+0.1229 
0.1220 
0.1072 
0.1035 
0.0910 

0 
+44 
+19 

+:n 

+:w 

+90 

/  Tauri 
C  Tauri 
X^  Orionis 
^- Ononis 
;^»Orionis 

54 
34 

44 

6 

5 

+1.05 
1.81 
J. 72 
1.71 
1.66 

+0.2 

-1.6 

2.0 

1.8 

2.3 

+20  16.2 
21     4.4 
20  15.2 

19  43.5 

20  8.4 

0  11.3 

14  28.0 

22  24.6 

22  40.4 

«y    2  52.7 

+  7  33.8 
-  2  36.9 
+  5    4.8 
+  5  19.5 
+  9  23.5 

-1.0020 
-0.7556 
+0.6282 
+1.2220 

+0.9707 

0.6:«7 
0.5437 
0.5455 
0.5455 
0.5478 

+0.0910 
0.0670 
0.0530 
0.0528 
0.0453 

-23 
-  6 

+85 
+90 
+90 

-70 
-69 
+  14 
+59 
+36, 

15  Geminorum 

16  Geminorum 
V  Geminorum 
d  Geminorum 

C  Geminor.    muU. 

64 
64 

44 

6 

4 

+1.54 
1.53 
1.53 
1.41 
1.34 

-3.6 
3.5 
3.4 
4.7 
4.7 

+20  51.4 
20  33.7 

20  16.8 

21  53.5 
20  43.9 

13  57.8 

14  3.0 
14  31.5 

JJ8    0  52.7 
6  38.4 

-  3  53.4 

-  3  48.3 

-  3  20.7 
+  6  39.6 
-11  46.4 

+0.5702 
+0.8962 
+IJ2150 
-0.4011 
+0.8496 

0.5503 
0.5503 
0.5506 
0..5537 
0.5554 

+0.0248 

0.0246 

0.0237 

+o.oo:w 

-0.0072 

+78 
+9<) 
+90 
+14 
+90 

+14' 
+33 
+60' 
-39; 
+32 

d  Geminorum 
56  Geminorum 
61  Geminorum 
63  Geminorum 
70  Geminorum 

34 

6 

54 

64 

+1.25 
1.24 
1.20 
1.20 
1.10 

-5.5 
5.0 
5.1 
5.5 
5.5 

+22  11.2 

20  39.2 

20  28.7 

21  40.2 
20  35.0 

13  53.1 

14  44.8 
17    0.3 
17  20.7 

39    1  13.6 

-  4  46.4 
-3  565 

-  1  45.6 

-  1  25.9 
+  6  10.7 

-0.8339 
+0.8068 
+0.9369 
-0.3620 
+0.5259 

0.5571 
0.5573 
0.5573 
0.5573 
0.5691 

-0.0216 
0.0233 
0.0278 
0.0283 
0.0437 

-12-68 
+90   +28 
+J)0   +36 
+17  -39. 
+74   +10' 

H.'i  Geminorum 
B.  AC.  2788 
ij  Cancri 
35  Cancri 
31)  Cancri 

6 
6 
54 

64 
64 

+1.03 
0.89 
0.82 
0.80 
0.77 

-5.5 
6.3 
6.3 
6.1 
6.2 

+20  10.6 
21     5.9 
20  49.1 

19  58.4 

20  24.1 

5  57.2 
16  59.2 

22  31.1 

23  41.9 
30    1  49.6 

+10  44.6 
-  2  36ia 
+  2  44.1 
+  3  52.4 
+  5  55.7 

+0.7298 
-0.9645 
-1.1070 
-0.3116 
-0.9574 

0.5596 
0.5613 
0.5620 
0.5613 
0.5622 

-0.05.33 
0.0750 
0.0859 
0.0879 
0.0920 

+M 
-21 
-33 
+20 
-20 

+20 
-69 
-69 
-41 
-70 

40  Cancri 

e  Cancri 

A  Cancri 

HO  Cancri 

83  Cancri 

4 

64 
54 

+0.77 
0.77 
0.75 
0.61 

+0.58 

-6.2 
6.0 
5.7 
6.8 

-5.6 

+20  21.9 
19  56.5 
18  33.8 
18  30.1 
18  10.7 

1  61.8 

1  59.2 

3  53.8 

16    2.6 

19  11.0 

+  5  57.8 
+  6    5.0 
+  7  65.6 

-  4  21.0 

-  1   19.1 

-0.9222 
-0.4850 
+0.7986 
-0.4422 
-0.4816 

0.5622 
0.5624 
0.5624 
0.5632 
0.5636 

»-0.0922 
0.0924 
0.0961 
0.1186 
0.1242 

-17 

+10 
+90 
+13 
+10 

-70 
-64 
+20 
-54 
-66 

Saturn 

+16  25.7 

22  17.1 

+  1  40.5 

+0.9579 

0.5527 

-0.0386 

+90 

+27 

OCTOBER. 

S  Leonis 

54 

+0.49 

-6.4 

+16  56.2 

1    3  13.9 

+  6  26.9 

-0.2349 

0.6590 

-0.1372 

+24 

-41 

34  Leonis 
37  Leonis 

I  Leonis 
B.  A.C.3H37 

V  Virginia 

64 
54 

54 

64 

4 

+0.35 
0.33 
0.22 
0.16 
0.12 

-4.5 
4.4 

3.3 
2.5 

-1.8 

+13  54.4 

14  17.1 

11     8.2 

8  40.4 

+  7    9.4 

18  39.3 
20  54.1 

a  11  25.9 
22  28.2 

3  12  37.6 

-  2  39.8 

-  0  29.7 
-10  28.2 
+  0  n.i 
-10    9.1 

+0.6846 
-0.1773 
+0.4931 
+0.8712 
-0  6058 

0.5639 
0.5636 
0.5640 
0.5644 
0.5649 

-0.1633 
0.1663 
0,1865 
0.1992 
0.2118 

+78 
+27 
469 
+!)0 
+10 

+  1 

+23 

-68 

X£W 

MOON. 

1     1 

^•Librae 

c^Libr« 
17  Libras 

6 

54 

7 

+0.30 
0.31 
0.31 

+2.1 
2.2 
2.2 

-11  26.5 
10  57.5 
10  42.2 

6  22     1.8 
23     1.5 

23  38.9 

^  3  39.8 

-  2  42.3 

-  2    6.3 

+0.2768 
-0.3954 
-0.7676 

0.5824 
0.5826 
0.5528 

-0.1963 
0.1952 
0.1944 

+50 
+12 

-  9 

-22 
-62 

-90 

1R  liibrs 
y  Libra 
Tf  Libr« 
0  Librs 

49  Libra 

64 

44 
6 
44 
6 

+0.31 
0.45 
0.48 
0.52 
0.55 

+2.3 
2.4 
2.4 
2.3 

2.5 

-10  41.7 

14  24.9 

15  18.9 

16  24.0 
16  12.2 

23  54.9 

7  14  54.7 
18  22.7 
22  18.2 

8  0  58.3 

-  1  50.8 
-11  25.1 

-  8     5.1 

-  4  18.4 

-  1  44.5 

-0.8285 
+0.0940 
+0.3968 
+0.8299 
+0.2133 

0.5829 
0.5876 
0.5893 
0.5902 
0.5906 

-0.19.39 
0.1726 
0.1671 
0.1606 
0.1554 

-12 
+36 
+53 
+74 
+41 

-90 
-32 

-16! 
+10| 

.26J 

Y  Ophiuchi 
24  Scorpii 
21)  Ophiuchi 

^  Ophiuchi 
58  Ophiuchi 

44 

54 

44 

6 

54 

+0.67 
0.73 
0.83 
0.94 
1.05 

+2.6 
3.3 
3.4 
3.3 
3.7 

-18  12.1 

17  31.4 

18  43.1 

20  59.4 

21  37.6 

11  37.0 

17  25.6 

0    1  27J2 

8  58.3 
17  49.8 

+  8  20.6 

-  9  55.6 

-  2  12.9 
+  5    0.4 
-10  29.0 

+0.6610 
-0.7771 
-0.5084 
+1.0320 
+0.9763 

0.5940 
0.59.->2 
0.5956 
0.6962 
0.5958 

-0.1355 
0.1235 
0.1062 
0.0891 
0.0689 

+68 
-17 
-  4 
+69 

+6S 

-  1 
-90 
-72 
+26 
+22 

B.A.C.6098 

fi  Sagittarii 

6 

4 

+1.14 
+1.19 

+4.5 

+4.7 

-20  44.0 
-21     5.2 

10    1  25.3 
5  49.4 

-  3  11.5 
+  1     2.2 

-0.3770 
-0.2225 

0.5958 
0.5962 

.0.0505 
-0.0401 

-  2 
+_7 

-63 
-61 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

OCTOBER. 

Tm  Stab's 

LimitbiK  * 
Parallel^  | 

Name. 

Mag. 

Red'ns  firom 
1888.0. 

Apparent 
Deolination. 

Waahiniton 
Mean'nme. 

Hoar  Angle 
H 

Y 

1 

1 

N. 

+4I 
-13 
-34 
-32 
+11 

S. 

1 

-iSi 

-79 

-90 
-90 
-43; 

+L20 
1.19 
1.19 
1.24 
1.32 

^8 

14  Sagittarii 

15  Sagittarii 

16  Sagittarii 
21  Sagittarii 

B.A.C.63:^ 

6 

5i 

6i 

5 

6 

+  4:5 
4.9 
5.0 
5.3 
5.3 

-2f  44U 
20  45.5 
20  25.1 

20  35.9 

21  29.3 

d    h    m 

10    6     0.5 

6  24.4 

6  24.8 

10  25.7 

15  23.9 

h    m 
+  i  12.9 
+  1  35.9 
+  1  36.2 
+  5  27.6 
+10  14.1 

+0.4324 
-0.5777 
-0.9239 
-0.8782 
-0.0898 

0.5960 ; 

0.5957 

0.5957 

0.5952 

0.5936 

-0.0398 
0.0387 
0.0387 
0.0290 
0.0169 

B.  AC.  6347 
28  Sagittarii 

30  Sagittarii 

31  Sagittarii 
33  Sagittarii 

6 
6 

+1.32 
1.37 
1.39 
1.39 
1.40 

+  5.5 
5.3 
5.5 
5.6 

5.8 

-21     8.4 
22  30.4 
22  17.3 
22    3.0 
21  29.7 

15  48.5 
18  45.1 

20  33.5 

21  4.7 
21  50.2 

+10  37.8 
-10  32.5 

-  8  48.3 

-  8  18.3 

-  7  34.6 

-0.4508 
+0.9032 
+0.6688 
+0.4244 
-0.1443 

0.5936 
0,5930 
0.5919 
0.5916 
0.5912 

-0.0161 
0.0002 
0.0048 
0.0034 
0.0017 

-  9 
+67 
+61 

+40 
+  7 

-68, 

+  li 
-13 
-46 

v^  Sagittarii 
v»  Sagittarii 
^>  Sagittarii 
^*  Sagittarii 
o  Saghtarii 

5 

5 

54 

34 

34 

+1.41 
1.41 
1.40 
1.41 
1.45 

+  5.4 
5.4 
6.2 
6.1 
6.1 

-22  52.8 
22  48.5 

20  48.0 

21  15.0 
21  54.2 

21  52.6 

22  15.2 

23  11.4 
23  20.2 

11    2    7.1 

-  7  32.3 

-  7  10.5 

-  6  16.6 

-  6    8.1 

-  3  27.7 

+  1.2690 
+1.1960 
-0.8537 
-0.3945 
+0.2857 

0.5921 
0.5919 
0.5915 
0.5928 
0.5895 

-0.0017 

-0.0007 

+0.0017 

0.0017 

0.0085 

+67 
+67 
-35 

-  7 
+32 

+62 
+451 
-901 
-63 1 

-21! 

n  Sagittarii 
50  Sagittarii 
/  Sagittarii 
a  Capricorni 
0  Capricorni 

3 

5 

54 

6 

+1.47 
1.56 
1.65 
1.81 
1.85 

+  6.5 
6.8 
8.1 

9.2 
9.7 

-21   11.9 
21  59.7 
20    1.7 

19  27.8 
18  56.9 

4  11.1 

10  52.7 

19    8.5 

la    8  55.8 

13  23.8 

-  1  28.5 
+  4  57.7 
-11     5.3 
+  2  11.2 
+  6  29.3 

-0.412<» 
+0  5462 
-1.1630 
-0.8978 
-1.0720 

0.5902 
0.5875 
0.5835 
0.5768 
0.5740 

+0.0133 
0.0288 
0.0475 
0.0767 

.  0.0857 

-  7 
+52 
-53 
-28 
-40 

-65, 
-  6, 

-90' 
-90, 
-90 ' 

V  Capricorni 

19  Capricorni 

20  Capricorni 

21  Capricorni 
6  Capricorni 

54 
6 
64 
64 

4 

+1.89 
1.95 
1.97 
1.98 
2.00 

+10.1 
10.6 
10.3 
10.8 
II.O 

-18  31.8 

18  20.6 

19  27.9 
17  57.7 
17  40.4 

17  45.4 

13    0     9.0 

2  13.8 

2  48.4 

5    2.2 

+10  41.4 

-  7    8.7 

-  5    8.3 

-  4  35.0 

-  2  25.9 

-1.1180 
-0.6759 
+0.7242 
-0.7870 
-0.8373 

0.5725 
0.5679 
0.5670 
0  5667 
0.5656 

+0.0939 
0.1059 
0.1098 
0.1108 
0.1147 

-44 
-12 
+70 
-18 
-21 

-901 
-90, 

+  4, 
-90: 
-90 1 

30  Capricorni    • 

31  Capricorni 
I  Capricorni 
y  Capricorni 

45  Capricorni 

54 
64 
44 

+2.05 
2.05 
2.06 
2.13 
213 

+11.1 
11,3 
11.5 
12.0 
12.6 

-18  27.0 
17  55.7 
17  18.5 
17    9.8 
15  15,5 

10  21.5 
10  30.1 
12  17.5 
20  20.8 
22  10.4 

+  2  42.2 

+  2  50.6 
+  4  34.3 
-11  39.0 
-  9  53.1 

+0.6113 

+0.0806 
-0.3473 
+0.5748 
-1.1810 

0.6622 
0.5619 
0.5614 
0.5558 
0.5547 

+0.1237 
0.1241 
0.1271 
0  1390 
0.1419 

+65 
+31 
+  9 
+64 
-44 

.3! 
-33! 
-591 
—  5 
-90 

6  Capricorni 

I  Aquarii 

39  Aquarii 

42  Aquarii 

45  Aqaarii 

!24 
44 

6i 

+2.16 
2.22 
2.24 
2.26 
2.27 

+12.3 
13.3 
13.4 
13.8 
13.7 

-16  37.9 
14  24.6 
14  44.5 
13  23.1 
13  51.7 

23  31.8 

14    8  33.5 

11  22.1 

13  26.9 

14  29.1 

-  8  34.5 
+  0    9.2 
+  2  52.3 
+  4  53.0 
+  5  53.2 

+0.4630 
-0.5346 
+0.2619 
-0.8494 
-0.1720 

0.5540 
0.5492 
0.5473 
0.5463 
0.5458 

+0.1439 
0.1561 
0.1595 
0.1621 
0.1633 

+57 
+  2 
+45 
-16 
+22 

-12 
-73 
-23 
-90 
-48 

50  Aqaarii 

B.A.C.7S35 
70  Aquarii 

Lalande  44734 
74  Aquarii 

6 

6i 

6 

64 

6 

+2.29 
2.30 
2.36 
2.37 
2.38 

+13.7 
13.9 
14.7 
14.9 
14.5 

-14     5.7 
13  29.2 

11  8.6 
10  39.1 

12  12.6 

17    4.3 

19  44.0 

Iff    4  41.6 

6  45.2 

7  7.2 

+  8  23.3 
+10  57.9 

-  4  21.6 

-  2  21.9 

-  2     0.6 

+0..'>045 
+0.3037 
-0.6448 
-0.8019 
+0.9342 

0.5444 
0.5424 
0.5389 
0.5375 
0.5369 

+0.1664 
0.1690 
0.1784 
0.1802 
0.1805 

+63 
+50 
-  2 
-11 

+78 

-10 
-21 
-84 
-90 1 
+16 

^1  Aquarii 
X  Aquarii 
^  Aquarii 
^  Aqaarii 
B.  AC.  8274 

4 

5i 

4 

7 

+2.44 
2.43 
2.44 
2.44 

2.52 

+15.2 
15.5 
15.2 
15.2 

15.8 

-  9  41.5 

8  19.9 

9  47.4 
10  13.1 

6  59.8 

18  12.0 

18  42.4 

19  13.7 
19  45.2 

16  10  44.8 

+  8  43.6 
+  9  13.1 
+  9  43.4 
+10  14.0 
+  0  46.4 

+0.2831 
-1.0820 
+0.5860 
+1.1460 
+0.5993 

0.5315 
0.5316 
0.5313 
0.5309 
0.5264 

+0.1892 
0.1894 
0.1900 
0.1901 
0.1993 

+52 
-28 
+72 
+80 
+76 

-22 

-90 

-  6 
♦31 

-  5 

14  Ceti 

15  Ceti 
26  Ceti 
29  Ceti 
33  Ceti 

6 

6i 

6 

64 

6 

+2.61 
2.62 
2.67 
2.67 
2.68 

+16.1 
16.0 
15.5 
15.5 
15.4 

-  1     7.0 

-  1     7.0 
+  0  46.3 

1  24.8 
1  51.3 

17  1!     7.2 

12  27.4 

18  2    0J2 

4  12.9 

5  34.7 

+  0  25.8 
+  1  43.6 

-  9    7.1 

-  6  58.2 

-  5  38.7 

-0.8383 
-0.5636 
+0.1643 
-0.0840 
-0.2889 

0.5198 
0.5195 
0.5175 
0.5171 
0.5177 

+0.2059 
0.2061 
0.2057 
0.2053 
0.2056 

-  9 
+  8 
+47 

+:^ 

+23 

-90 
-75 
-29! 
-43 1 

-55 1 

35  Ceti 
/  Piscium 
V  Piacium 

64  Ceti 

f » Ceti 

64 

5 

44 

54 

44 

+2.68 
2.70 
2.74 
2.79 
2.79 

+15.4 
15.3 
14.5 
13.1 
13.1 

+  1  53.1 

3  18 

4  55.4 
8    2.9 
8  19.5 

6  37.4 

9  24.3 

21  55.2 

19  13  43.9 

14  35.4 

-  4  37.9 

-  1  55.7 
+10  13.6 
+  1  35.2 
+  2  25.1 

-0.1079 
-0.7934 
-0.3358 
-0.6631 
-0.8011 

0.5174 
0.5169 
0.5172 
0.5182 
0.5184 

+0.2054 
0.2046 
0.2009 
0.1936 
0.1931 

+32 

-  5 
+20 
+  2 

-  7 

-44  1 

-87 
-57 
-80 
-82 

^3  Ceti 

B.A.G.830 

44 

6 

+2.79 
+2.82 

+12.4 
+11.5 

+  7  57.7 
+10  16.0 

22  34.6 
30    6    3.7 

+  0  10.5 
-  4  33.5 

+1.1200 
.0.0443 

0^184 
0.5200 

+0.1875 
+0.1820 

+90 
+35 

+30 
-37 
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ELEMENTS  FOR  THE  PREDICTION  OF  O00ULTATION8. 

OCTOBER. 

Tub  Stab's 

At  Covjinicnox  nr  B.  A. 

Ltmitiog 
Paralle£ 

Kune. 

Mag. 

Red'ns  from 
1888.0. 

Apparent 

Waahington 
Mean  Time. 

Hoar  Angle 

F 

x' 

y* 

N. 

S. 

Aa 

A8 

H  Ceti 

Laiande  5725 
B.  AC.  1272 

6^  Tauri 
63  Tauri 

6 
6 

4 
6 

+2.81 
2.84 
2.82 
2.80 
2.79 

+ir.4 

10.0 
5.5 
4.5 
4.6 

+  9  38  6 
12  45  7 
17    2.5 
17  16.9 
16  30.9 

d    h    m 

20    7  20.1 

18  28.1 

22    1  47.6 

9  14.7 

9  30.0 

h    m 

-  5  19.3 
+  5  29.3 
+11  52.5 

-  4  54.1 

-  4  39.2 

+0.8746 
-0.6193 
-0.,')342 
+0.1704 
+1.0.'340 

0.5199 
0.5226 
0.529;^ 
0.5320 
0.5.321 

+0.1810 
0.1712 
0.1353 
0.1256 
0.12.50 

f. 

+  8 
+48 
+90 

+ll 
-72 

-62 

-18 
+34 

*»  Tauri 
ds  Tauri 

B.A.C.I468 
i  Tauri 
m  Tauri 

5i  1  +2.79 
5    1    2.79 
6i,    2.75 
5i     2.74 
5^1    2.69 

+  4.5 
4.3 
2.7 
2.4 
1.4 

+17  11.1 

17  40.3 

18  31.8 
18  38.9 
18  29.6 

9  49.3 

10  30.3 

20  44.8 

23  143 

28    7    2.5 

-  4  20.5 

-  3  40.8 
+  6  14.7 
+  8  39.5 

-  7  47.0 

+0.3500 
-0.1092 
+0.1 2iH) 
+0.2629 
+1.2050 

0  5323 
0.5328 
0.5365 
0.i:i65 
0.5:W6 

+0.1247 
0.1238 
0.1087 
0.1052 
0.0924 

+59 

451 

+44 
+54 
+90 

-  9 
-34 
-20 
-11 
+53 

I  Tauri 
C  Tauri 
X^  Orionis 
;^OrioniB 
fl  Geminorum 

5 
34 

+2.71 
261 
2.53 
2.49 
2.47 

+  0.9 

-  1.2 

1.9 

2.4 

3.7 

+20  16.2 

21  4.4 
20  15.2 
20    8.4 

22  32.3 

7  12.7 

21  32.3 

94    5  31.6 

10     1.5 

15    8.0 

-  7  37.2 
+  6  15.0 
-10     1.2 

-  6  40.1 

-  0  43.5 

-0.7487 
-0.4890 
+0.9059 
+1.2580 
-1.1800 

0  5383 
0.5424 
05451 
0.5458 
0.5465 

+0.0!  »24 
0.0681 
0.0542 
0.0460 
0.0366 

-  5 

+10 
+90 
+90 
-42 

-70 
-51 
+31 
+65 
-67 

fi  Geminorum 

15  Geminorum 

16  Geminorum 
d  Geminorum 

^  Geminor.   mvU- 

3 

64 
64 
6 

4 

+2.43 
2.39 
2.38 
2.28 
2.19 

-4.3 

4.0 
4.0 
5.7 
6.0 

+22  34.1 
20  51.4 

20  33.7 

21  53.5 
20  43.9 

18  54.8 
21   12.6 
21  17.8 
M    8  \b2 
14    6.7 

+  2  55.8 
+  6    9.1 
+  5  14.2 

-  8  10.2 

-  2  31.4 

-1.0890 
+0.8622 
+1.1900 
-0.1154 
+1.1500 

0.5479 
0.5489 
0.5489 
0.5507 
0.5617 

40.0206 

0.02.55 

0.0254 

+0.0042 

-0.0069 

-32 
490 
+90 
+31 
+90 

-67 
+31 
+57 
-21 
+54 

44  Geminorum 
6  Geminorum 
56  Geminorum 
61  Geminorum 
63  Geminorum 

6 

34 

54 

6 

54 

+2.21 
2.11 
2.09 
2.06 
2.06 

-  6.6 
7.2 
6.7 
6.9 
7.3 

♦22  48.1 
22  11.2 

20  39.2 

20  28.7 

21  40.2 

14  36.1 

21  26.7 

22  19.6 
26    0  37.4 

0  58.3 

-  2    2.0 
+  4  34.9 
+  5-25.9 
+  7  39.2 
+  7  59.4 

-1.1250 
-0.5483 
+1.1080 
+1.2430 
-0.0710 

0..5517 
0.5.501 
0.5524 
0.5531 
0.5531 

-0.0081 
0.0213 
0.0228 
0.0273 
0.0281 

-36 
•1-6 
490 
+90 
+33 

-67 
-52 
+50 
463 
-22 

79  Geminorum 
85  Geminorum 
fi^  Cancri 

B.  AC.  2788 
17  Cancri 

6i 

« 

54 

6 

54 

+L96 
1.89 
1.82 
1.74 
L65 

-7.6 
7.9 
8.9 
9.0 
9.2 

+20  35  0 

20  10.6 

21  54.3 
21     5.8 
20  49.0 

«  .59.4 

13  49.0 

19  19.2 

27    1     5.4 

6  45.1 

-  8  15.7 

-  3  35.8 
+  1  43.2 
+  7  17.7 
-11   14.1 

+0.8243 
+1.0330 
-1.1620 
-0.6833 
-0.8316 

0.5529 
0.5531 
0.5538 
0.5537 
0.5537 

-0  0439 
0.0528 
0.0631 
0.0743 
0.0850 

+90 
+90 
-39 
-  1 
-11 

+27 

+40 
-68 
-67 
-69 

35  Cancri 

39  Cancri 

40  Canori 
t  Cancri 
6  Cancri 

64 
64 

+1.63 
L61 
1.61 
1.60 
1.57 

-  9.0 
9.2 
9.2 
9.1 

8.7 

+19  58.3 
20  24.0 
20  21.8 
19  56.4 
18  33.8 

7  57.6 
10    8.4 
10  10.7 
10  18.2 
12  15.8 

-10    4.1 

-  7  57.7 

-  7  55.6 

-  7  48,1 

-  5  54.5 

-0.0269 
-0.6797 
-0.6441 
-0.2021 
+1.0930 

0.5539 
0.5.541 
0  5541 
0.5541 
0.5543 

-0.0873 
0.0911 
0.0912 
0.0!H4 
0.0948 

+36 
-  1 
+  1 
+26 

+90 

-25 
-68 
-65 

-35 
+41 

80  Cancri 
83  Cancri 
8  Leonia 
34  Leonis 
37  Leonia 

64 
54 
54 

64 
64 

+1.39 
1.35 
1.23 
1.03 
1.00 

-9.3 
9.3 
9.1 

8.4 
8.4 

+18  30.0 
18  10.6 
16  56.1 

13  54.4 

14  17.1 

28    0  43.4 

3  56.7 

12  12.7 

20    4     3.8 
6  22.1 

+  6    7.7 
+  9  14.5 
-  6  46.3 
+  8  32,7 
flO  46.2 

-0.1720 
-0.2160 
+0.0264 
+0.8310 
+0.0591 

0.5538 
0.5539 
0.5546 
0.5539 
0.5537 

-0.1174 
0.1230 
0.1370 
0.1617 
0.1648 

+28 
+25 
+39 
+90 
+41 

-36 

-39 
-27 
+15 

-2H 

I  Leonis 
B  AC.  3837 

V  VirginiH 
b  Virginia 
c  Virginia 

64 

64 
4 
54 
54 

+0.84 
0.72 
0.58 
0.55 
0.47 

-  7.3 
6.5 
5.6 
46 
4.1 

+11     8.2 
8  40.3 
7    9.3 
4  16.6 
3  56.1 

21   17.0 

30  8  35.3 
23    2.6 

31  5  24.3 
14  34.8 

+  1   10.9 
-11  53.7 
+  2    4.1 
+  8  12.7 
-  6  55.8 

+07120 
+1.0740 
-0.3485 
+1.2060 
-0.4624 

0..5551 
0.5560 
0.5582 
0.5599 
0.5611 

-0.1852 
O.IJWO 
Oi21l5 
02166 
0.2216 

+90 
+90 
+19 
+90 
+13 

+  6 
+28 
-57 
+37 
-67 

B.A.C.4254 

6 

+D.42 

-  3.4 

+  2  28.2 

22  35.8 

+  0  48.5 

-0.7816 

0.5631 

-0.2249 

-  5 

-TZ 

NOVEMBER. 

NEW 

MOON, 

6  Librae 
X  Ophiuchi 
]  24  Scorpii 
29  Ophiuchi 

1{ 

+0.39 
0.47 
0.50 
0.56 

+  2.4 
3.0 
3.3 
3.6 

-16  24.0 
18  12.0 

17  31.4 

18  43.1 

4  8  14.3 
21     8.9 

5  2  46.1 
10  31.2 

+  7  25.7 
-  4  10.6 
+  1    12.9 
+  8  39.1 

+0.6900 
+0.4804 
-0.9361 
-0.6862 

0.5984 
0.6029 
0.6047 
0.6064 

-0.1653 
0.1402 
0.1278 
0.1100 

+73 
+57 
-27 
-13 

♦  1 
-11 
-90 
-90 

^  Ophiuchi 
5b  Ophiuchi 

5 

+0.63 
+0.70 

+  3.7 
+  4.1 

-20  59.4 
-21  37.6 

17  46.1 

•    2  18^5^ 

-  8  23.9 

-  0  125 

+0.8156 
+0.7457 

0.6074 
0  6078 

-0.0929 
-0.0723 

469 
46B 

♦10 
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EIiEMENTS  FOR  THE  PREDICTION  OF  O00ULTATION8. 

NOVEMBBB. 

Tm  8TAB*8 

Limiting 
PanOlela. 

Knme. 

Mag. 

Bed'na  ttom 
1888.0. 

DeSEubSon. 

Waahington 
Mean  Time. 

Honr  Angle 
H 

Y 

«' 

y' 

N. 

S. 

^a 

Hi 

B.A.C.6098 

6 

♦0*77 

+  ^:5 

-20%4'.0 

d    h    m 
•    9  37.1 

h    m 

+  6  48.2 

-0.5977 

0.6075 

-0.0531 

o 
-13 

-8^ 

H  Sagittarii 

4 

0.82 

4.7 

21     5.2 

13  51.5 

+10  52.0 

-0.4494 

0.6067 

0.0423 

-  6 

-€8 

14  flngittarii 

6 

0.82 

4.6 

21  44.4 

14     2.2 

+11     2.4 

+0.1940 

0.6066 

0.0419 

+29 

-27 

15  Sagittarii 

51 

0.82 

4.8 

20  45.5 

14  25.1 

+11  24.4 

-0.7902 

0.6066 

0.0406 

-26 

-90 

16  Sagittarii 

64 

0.82 

4.9 

20  25.1 

14  25.7 

+11  24.8 

-1.1380 

0.6066 

0.0406 

-50 

-90 

21  Sagittarii 

5 

+0.86 

+  5.2 

-20  35.9 

18  17.8 

-  8  52.5 

-1.1020 

0.6064 

-0.0310 

-49 

-90 

B.A.C.6336 

6 

0.91 

5.2 

21  29.3 

23    5.5 

-  4  16.5 

-0.3300 

0.6047 

0.0185 

-2 

-59 

B.A.C.6347 

6 

0.92 

5.3 

21     8.4 

23  28.7 

-  3  54.2 

-0.6866 

0.6046 

0.0175 

-22 

-90 

38  Sagittarii 

54 

0.95 

5.1 

22  30.4 

7    2  19.0 

-  1   109 

+0.6411 

0.6036 

0.0105 

+58 

-  1 

30  Sagittarii 

6i 

0.97 

5.3 

22  17.3 

4     3.6 

+  0  29.5 

+0.4079 

0.6032 

0.0057 

+39 

-14 

31  Sagittarii 

6i 

+0.97 

+  5.5 

-22    3.0 

4  33.8 

+  0  58.5 

+0.1672 

0.6029 

-0.0043 

+25 

-28 

33  Sagittarii 

6 

0.98 

5.5 

21  29.7 

6  17.8 

+  1  40.7 

-0.3929 

0.6025 

0.0030 

-  7 

-63 

yi  Sagittarii 

5 

0.98 

5.2 

22  52.8 

5  20.1 

+  1  43.0 

+0.9965 

0.6025 

0.0028 

+67 

+24 

v<  Sagittarii 

5 

0.99 

5.3 

22  48.5 

5  41.8 

+  2    3.8 

+0.9247 

0.6022 

-0.0017 

+67 

+18 

^1  Sagittarii 

5i 

0.99 

5.8 

20  48.0 

6  36.1 

+  2  55.8 

-1.0910 

0,6025 

+0.001)3 

-50 

-90 

^  Sagittarii 

3J 

+0.99 

+  5.7 

-21   15.0 

6  44  6 

+  3     3.9 

-0.6397 

0.6025 

+0.0007 

-20 

-87 

o  Sagittarii 

34 

1.02 

5.7 

21  54.2 

9  25.6 

+  5  38.5 

+0.0285 

0.6012 

0.0077 

+17 

-36 

v  Sagittarii 

3 

1.04 

5.9 

21   11.9 

11  25.3 

+  7  33.4 

-0.6610 

0.5995 

0.0127 

-20 

-90 

50  Sagittarii 

6 

1.12 

6.1 

21  597 

17  .53.7 

-10  13.7 

+0.2766 

0.5973 

0.0285 

+33 

-22 

a  Capricorn i 

54 

1.35 

8.0 

19  27.9 

8  15  17.5 

+10  20.4 

-1.1620 

0.5843 

0.0774 

-50 

-90 

19  Capricorn  i 

6 

+1.52 

+  9.0 

-18  20.7 

0    6    9.1 

+  0  38.8 

-0.9464 

0.5735 

♦0.1069 

-29 

-90 

20  Capricorn! 

t)i 

1.54 

8.8 

19  28.0 

8  11.3 

'+  2  :i6.6 

+0.4369 

0.5719 

0.1108 

+52 

-13 

21  Capricorn! 

t>i 

1.54 

9.3 

17  57.7 

8  45.2 

+  3    9.2 

-1.0580 

0.5715 

0.1119 

-37 

-90 

0  Capricorn i 

4 

1.56 

9.5 

17  40.4 

10  56.6 

+  5  15.9 

-1.1110 

0.5698 

0.1159 

-40 

-90 

30  Capricorni 

H 

1.62 

9.5 

18  27.0 

16    9.7 

+10  17.7 

+0.3246 

0.5659 

0.1250 

+45 

-20 

31  Capricorni 

6i 

+1.62 

+  9.7 

-17  55.7 

16  18.2 

+10  26.0 

-0.2014 

0.5659 

+0.1252 

+16 

-60 

I  Capricorni 

4i 

1.64 

9.9 

17  18.5 

18    3.8 

-11  52.0 

-0.6231 

0.5639 

0.1281 

-  7 

-83 

y  Capricorni 

3i 

1.72 

10.2 

17    9.8 

10    1  59.9 

-  4  125 

+0.2897 

0.5582 

0.1407 

+45 

-22 

6  Capricorni 

2i 

1.75 

10.4 

16  37.9 

5     8.4 

-  1   10.5 

+0.1818 

0.5559 

0.1451 

+39 

-27 

I  Aquarii 

41 

1.84 

11.3 

14  24.6 

14     4.4 

+  7  27.4 

-0.8031 

0.5499 

0.1573 

-14 

-90 

30  Aquarii 

61 

+1.87 

+11.3 

-14  44.5 

16  51.7 

+10    9.2 

-0.0106 

0.5482 

+0.1607 

+30 

-38 

43  Aqaarii 

61 

1.89 

11.8 

13  23.1 

18  55.5 

-11  51.1 

-1.1130 

0.5471 

0.1633 

-34 

-90 

45  Aqaarii 

61 

1.90 

11.7 

13  51.7 

19  57.3 

-10  51.3 

-0.4410 

0.5459 

0.1644 

+  8 

-66 

50  Aquarii 

6 

1.92 

11.7 

14    5.7 

22  31.3 

-  8  22.4 

+0.2350 

0.5440 

0.1675 

+45 

-25 

B.A.C.7835 

61 

1.95 

11.9 

13  29.2 

11    1   10.4 

-  5  48.3 

+0.0372 

0.5428 

0.1703 

+34 

-36 

70  Aquarii 

Lalande  44734 

6 

+2.03 

+12.7 

-11     8.6 

10    6.1 

+  2  50.2 

-0.8984 

0.5375 

+0.1794 

-17 

-90 

61 

2.05 

12.9 

10  39.1 

12    9.6 

+  4  49.9 

-1.0530 

0.5359 

0.1809 

-27 

-90 

74  Aquarii 

6 

2.06 

12.4 

12  12.6 

12  31.3 

+  5  10.9 

+0.6761 

0.5357 

0.I8I4 

+77 

-  1 

^  Aquarii 

4 

2.16 

13.1 

9  41.6 

23  36.4 

-  8    4.6 

+0.0429 

0.5293 

0.1900 

+37 

-35 

^  Aquarii 

4 

2.17 

13.0 

U  47.5 

13    0  38.3 

-  7    4.7 

+0.3458 

0.5295 

0.1911 

+55 

-19 

ifrs  Aqaarii 

41 

+2.17 

12.9 

-10  13.2 

1     9.8 

-  6  34.1 

+0.9067 

0.5292 

+0.1912 

+80 

+14 

B.A.C.8874 

7 

2.31 

13.5 

6  59.9 

16  13.3 

+  8    2.2 

+0.3837 

0.6222 

0.1994 

460 

-17 

14  Ceti 

6 

2.51 

14.7 

1     7.1 

13  16  46.6 

+  7  52.5 

-1.0000 

0.5115 

0.2046 

-18 

-90 

15  Ceti 

61 

2.53 

14.6 

-  1     7.1 

18    7.8 

+  9  11.4 

-0.7231 

0.5158 

0.2065 

-  2 

-90 

86  Ceti 

6 

2.64 

14.4 

+  0  46.2 

14    7  48.5 

-  1  31.4 

+0.0292 

0.5136 

0.2064 

+40 

-36 

89  Ceti 

61 

+2.66 

+14.4 

+  1  24.7 

10    2.0 

+  0  38.4 

-0.2162 

0.5139 

+0.2064 

+27 

-51 

33  Ceti 

6 

2.67 

14.4 

1  51.2 

11  24.8 

+  1  58.8 

-0.4176 

0.5136 

0.2063 

+16 

-64 

35  Ceti 

61 

2.68 

14.4 

1  53.0 

12  27.9 

+  3    0.0 

-0.2326 

0.5135 

0.2061 

+26 

-52 

/  Piacium 

5 

2.71 

14.3 

3     1.7 

15  16.6 

+  5  44.0 

-0.9122 

0.5131 

0.2054 

-12 

-87 

V  Pifloium 

41 

2.80 

13.8 

4  55.4 

Iff    3  54.2 

-  5  59.9 

-0.4265 

0.5138 

0.2020 

+15 

-64 

64  Ceti 

51 

+2,93 

^13.0 

+  8    2.9 

19  50.7 

+  9  29.4 

-0.7159 

0.5156 

+0.1949 

-  1 

-83 

f «  Ceti 

41 

2.94 

13.0 

8  19.5 

20  42.6 

+10  19.8 

-0.8525 

0.5157 

0.1943 

-10 

-82 

^'Ccti 

41 

2.98 

12.1 

7  57.7 

!•    4  45.0 

-  5  51.6 

+1.0920 

0.5172 

0.1895 

f90 

+28 

B.A.C.830 

6 

3.04 

11.5 

10  16.0 

12  16.6 

+  1  26.9 

-0.0573 

0.5183 

0.1840 

+35 

-38 

fi  Ceti 

41 

3.04 

11.3 

9  38.6 

13  33.4 

+  2  41.5 

+0.8670 

0.5184 

0.1828 

+90 

+13 

Lalande  5735 

6 

+3.13 

+10i2 

+12  45.7 

ir    0  44.2 

-10  27.1 

-0.6019 

0.5216 

+0.1734 

+  5 

-71 

B.A.C.1373 

6 

+3.28 

+  6.0 

+17    2.5 

18    8    6.2 

-  4     1.4 

-0.4472 

0.5313 

+0.13801+13 

-56 
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NOVEMBER. 

Tbx  Stab's 

AT  CowuxcnoM  Dl  B.  A. 

FtaaJIels. 

Name. 

Mag. 

Bed'na  from 
1888.0. 

Apparent 
DeSination. 

Waahington 
MeaaO&ie. 

Hour  Angle 
H 

Y 

x' 

y' 

N. 

8.  ' 

Aa 

AB 

d^  Tauri 
63  Tauri 
(J»  Tauri 
(J»  Tauri 
e  Tauri 

4 

6 

5 

H 

J.28 
3.27 
3.28 
3.2J) 
3.31 

+  4:8 
4.8 
4.7 
4.6 
4.2 

+17**  16.9 

16  30.9 

17  11.1 

17  40.3 

18  56.0 

d     h    m 
18  15  32.9 

15  48.2 

16  7.5 
16  48.3 
18  19.5 

h    m 
+  3  11.6 
+  3  26.5 
+  3  45.2 
+  4  24.8 
+  5  53.1 

+0iJ746 
+1.1610 
+0.4564 
+0.0019 
-1.2130 

0.5335 
0.5337 
0.5338 
0.5338 
0.5348 

+O.1280 
0.1276 
0.1272 
0.1264 
0.1244 

+5| 
+90 
468 
+38 
-43 

-13 
+43 
-  3 
-27 
-71 

B.A.C.  1468 

t  Tauri 
I  Tauri 
C  Tauri 
X^  Orionia 

54 

H 
44 

+3.30 
3.29 
3.32 
3.29 
3.25 

+  2.9 

2.5 

+  1.2 

-  1.2 

2.6 

+18  31.8 
18  38.9 

20  16  2 

21  4.4 
20  15.2 

19    3     1.8 
5  30.9 

13  28.0 
*^0    3  45.7 

11  44.0 

-  9  40.8 

-  7  16.4 
+  0  25.6 

-  9  44  1 
-2     1.3 

+0iJ593 
+0.3982 
-0  6019 
-0  3161 
+  1.0960 

0.5367 
0.5378 
0.5405 
0.5438 
0.5465 

+0.1109 
0.1070 
0.0942 
0.0703 
0.0560 

+53 
♦63 
+  4 
+20 
+90 

-12 

..  0 
-62 
-40 
+45 

141  Tauri 
Jf  Geminorum 
fi  Geminorum 
15  Geminorum 
d  Geminorum 

64 

34 

3 

64 

6 

+3.27 
3.24 
3.20 
3.16 
3.09 

-  3.3 
4.4 

4.9 
5.0 
7.0 

+22  23.7 
22  32.2 
22  34.1 

20  51.4 

21  53.5 

15    7.4 

21    19.5 

«1    1     6.2 

3  24.1 

14  27.2 

+  I   15.5 
+  7  15.5 
+10  54.7 
-10  51.9 
-  0  10.7 

-1.0980 
-0.9835 
-0.8ei76 
+1.0720 
+0  1085 

0.5465 
0.5483 
0.5496 
0.5492 
0.5508 

+0.049i) 
0.0:^84 
0.0312 
0.0265 

+0.0055 

-32 
-23 

-15 
+90 
+44 

-68 
-67 
-6T 

+45 

-10 

44  Geminorum 
6  Geminorum 
63  Geminorum 
79  Geminorum 
fi^  Cancri 

6 

34 

54 

64 

54 

+3.05 
2.97 
2.92 
2.82 
2.71 

-  8.0 

9.0 

9.4 

10.1 

11.5 

+22  48.1 
22  11.1 
21  40.1 

20  34.9 

21  54.2 

20  49.0 

33    3  41.8 

7  14.1 

15  18.4 
33     I  44.2 

+  5  58.3 
-11  22.5 

-  6  57.4 

-  0    9.2 
+  9  55.7 

-0.8991 
-0.3114 
+0.1740 
+1.0820 
-0.9109 

0.5512 
0.5516 
0.5525 
0.5516 
0.5512 

-0.0068 
0.0202 
0.0269 
0.0424 
0.0626 

-16 
+20 
+48 
+90 
-17 

-67 
-34 

-  8 
+45 
-68 

B.A.C  2788 
rf  Cancri 
35  Cancri 

39  Cancri 

40  Cancri 

6 

54 

64 

64 

64 

+2.63 
2.56 
2.53 
2.51 
2.51 

-12.0 
12.5 
12.4 
12.7 
12.7 

+21     5.8 
26  49.0 

19  58.3 

20  24.0 
20  21.8 

7  34.5 

13  19.0 

14  32.6 
16  45.4 
16  47.8 

-  8  25.7 

-  2  526 

-  1  41.5 
+  0  26.8 
+  0  29.1 

-0.4301 
-0.5778 
+05387 
-0.4232 

-0.3870 

0.5511 
0,5507 
0.5496 
0.5501 
0.5501 

-0.0737 
0.0839 
0.0861 
0.0902 
0.0<H)4 

+13 
+  5 
+52 
+14 
+16 

-47 

-59 
-10 
-48 
-46 

e  Cancri 
80  Cancri 
83  Cancri 

8  Leonia 
34  Leonia 

Si 

64 

+2.51 
2.30 
2.25 
2.13 

1.90 

-12.6 
13.4 
13.5 
13.6 
13.0 

+19  56.4 
18  30.0 
18  10.6 
16  56.1 
13  54.3 

16  55.3 

94    7  36.1 

10  53.8 

19  21.3 

36  11  38.0 

+  0  36.4 
.  9  12.0 

-  6    0.8 
+  2    9.9 

-  6    5.4 

+0.0615 
+0.0969 
+0.0555 
+0.2965 
+1.1200 

0.5501 
0.5483 
0.5480 
0.5474 
0.5473 

-0.0906 
0.1163 
0.1217 
0.1354 
0.1600 

+42 
+43 
+41 
456 

+90 

-30 
-21 
-24 
-13 
+36 

37  Leonia 

/  Leonia 

B.A.C.  3837 
Q  Virginia 

M  Virginia 

64 

6 

4 

+1.86 
1.65 
1.50 

1.34 

-13.2 
12.5 
11.6 

10.8 
10.8 

+14   17.0 

11     8.1 

8  40.2 

8  45.1 

7     9.2 

14     0.4 
«6    5  23.5 

17    5.9 
ay    4  35.0 

8     3.5 

-  3  47.7 
+1 1     5.2 

-  1  36.0 
+  9  31.2 
-11     7.2 

+0.3321 
+0.9824 
+1.3420 
-1.0500 
-0.1202 

0.5457 
0.5445 
0.5450 
0.5466 
0.5490 

-0.1631 
0.1825 
0.1953 
0.2061 
0.2085 

+58 
+90 
+90 
-23 
+31 

-14 

+32: 

+62 

-81 

-43 

e  Virginia 
B.A.C.  4254 

80  Virginia 
88  Virginia 

5i 
6 
6 
6i 

+1.17 
1.10 
0.90 

+0.86 

-  9.2 

8.3 
5.0 

-  4.2 

+  3  56.0 
+  2  28.2 

-  4  49.6 

-  6  16.8 

38  0     9.1 
8  27.0 

39  10  10.8 
15  47.4 

+  4  26.5 
-11  32.2 
-10  41.2 
-  5  16.5 

-05601 
-0.6008 
+0.9734 
+1.1660 

0.5501 
0.552J) 
0.5643 
0.5669 

-05189 
0.2223 
0.2242 

-0.2226 

+24 
+  6 
+«5 
+84 

-53 
-78 
+16 
+31 

DECEMBER. 

1 

i 

NEJV 

MOON, 

1 

fi  Sagittarii 

4    ]+0.74]+  4.6 

-21     5.2 

4    0  25.8 

-  0  45.5 

-0.5639 

0.6163 

-0.0448 

-12 

-78 

15  Sagittarii 
B.A.C.  6336 
B.A.C.6347 
28  Sagittarii 
30  Sagittarii 

54 
6 
6 
54 

64 

+0.74 
0.79 
0.80 
0.81 
0.82 

+  4.6 
5.1 
5.1 
5.1 

5.3 

-20  45.5 
21  29.3 

21  8.4 

22  30.4 
22  17.3 

0  58.4 

9  23.5 

9  46.0 

12  30.8 

14  12.0 

-  0  J4.2 
+  7  49.6 
+  8  11.2 
+10  49.0 
-11  34.0 

-0.9114 
-0.4637 
-0.8156 
+0.4925 
+0  2586 

06163 
0.6151 
0.6152 
0.6145 
0.6138 

-0.0434 
0.0204 
0.0197 
0.0120 
0.(»076 

-33 
-  9 
+10 
+46 
+30 

-90 
-69. 
-45  i 
-10 
-23 

31   Sagittarii 

33  Sagittarii 

'    yi  Sagittarii 

'     v' Sagittarii 

•    f  a  Sagittarii 

64 

6 

5 

5 

34 

+0.82 
0.82 
0.83 
0.83 
0.84 

+  5.3 
5.4 
5.2 
5.3 
5.4 

-22     3.0 

21  29.7 

22  52.8 
22  48.5 
21   15.0 

14  41.1 

15  23.7 
15  25.9 

15  47.0 

16  47.7 

-11     6.1 
-10  25.3 
-10  23.2 
-10     2.9 
-  9    4.9 

+0.0198 
-0.5346 
+0.8366 
+0.7638 
-0.7803 

0.6137 
0.6141 
0.6141 
0.6138 
0.6131 

-0.0064 
0.0043 
0.0043 
0.0035 

-0.0008 

+26 
-14 
+67 
+67 

-28 

-37 
-75' 
+12 
+  7 
-90 

0  Sagittarih 
.    T  Sagittarii 

¥ 

+0.86 ,  +  5.5 
+0.86  +  5.7 

-21  54.2 
-21    11.9 

19  23.3 
21   19.0 

-  6  35.8 

-  4  44.8 

-0.125610.6124 

-0.8084  I  0.6113 

+0.0063 
+0.0113 

+  9 
-20 

-451 
-90} 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOCULTATIONS. 

DECEMBER. 

TmSTAB*B 

At  CoHjuHcnoH  ur  B.  A. 

Limiting 
PaialldSl 

27ame. 

1  Bed'DB  from 
KagJ       18B80. 

Apparent 
Dedkation. 

Waahineton 
Mean  Time. 

Hour  Angle 
•   H 

Y 

x' 

y' 

N. 

S. 
-35 

50  Safittarii 

6 

+o'.9l!+5!9 

-2f  59.7 

d    h    m 
S    3  33.7 

h     m 
+  1    14.4 

+0.1046 

0.6092 

+0.0276 

+2§ 

Marb 

1 

20  37.2 

6    5  14.8 

+  1  53.6 

+0.2517 

0.5135 

-0.0693 

+36 

-23 

19  Capricorni 

20  Capricorni 
30  C^apricorni 

6 

0.98 '      6.7 

18  20.7 

14  20.4 

+10  46.9 

-1.1440 

0.5847 

+0.1088 

-45 

-90 

6h 

1.00,      6.5 

19  28.0 

16  27.2 

-11  19.6 

+0.2157 

0.5824 

0.1124 

+37 

-26 

5i 

1.29!      8.2 

18  27.1 

7    0     9.2 

-  3  54.9 

+0.1023 

0.5755 

0.1266 

+32 

-32 

31  Capricorni 

6i 

+1.291+  8.3 

-17  55.8 

0  16.9 

-  3  47.5 

-0.4163 

0.5755 

+0.1268 

+  4 

-64 

I  Capricorni 

44,    1.30       8.5 

17  18.6 

1  58.9 

-  2    9.2 

-0.8375 

0.5744 

0.1301 

-20 

-90 

y  Capricorni 
i  Capricorni 

3i      1.38.      8.7 

17    9.9 

9  38.9 

+  5  14.2 

+0.0584 

0.5678 

0.1427 

+32 

-35 

Si 

1.40 !      8.9 

16  38.0 

12  41.2 

+  8  10.0 

-0.0482 

0.5650 

0.1472 

+27 

-41 

1.  Aquarii 

4i 

1.491      9.7 

14  24.6 

21  20.5 

•  7  28.8 

-1.0280 

0.5586 

0.1595 

-28 

-90 

39  Aquarii 
45  Aquarii 
50  Aquarii 
B.A.C.7835 

6i 

+1.52'+  9.7 

-14  44.5 

8    0    2.9 

-  4  52.0 

-0.2482 

0.5.560 

+0.1632 

+18 

-52 

6i 

1.56     10.0 

13  51.7 

3    3.2 

-  1  57.8 

-0.6712 

0.5534 

0.1668 

-  5 

-88 

6 

1.58     10.0 

14     5.7 

5  33.0 

+  0  27.0 

-0.0087 

0.5512 

0.1695 

+32 

-38 

(4 

1.61      10.2 

13  29.2 

8    7.6 

+  2  56.4 

-0.2024 

0.5494 

0.1726 

+22 

-50 

70  Aquarii 

6 

1.69,    11.0 

11     8.6 

16  49iJ 

+11  21.5 

-1.1260 

0.5434 

0.1816 

-33 

-90 

74  Aquarii 

6 

+1.721+10.7 

-12  12.6 

19  11.6 

-10  21.3 

+0.4287 

0.5411 

+0.1835 

+59 

-15 

^^  Aquarii 
^  Aquarii 
«b>  Aquarii 
B.A.C.H874 

4 

1.83 

11.4 

9  41.6 

0    6    2.8 

+  0    9.3 

-0.1946 

0.5337 

0.1921 

+24 

-49 

4 

1.85 

11.3 

9  47.5 

7    3.3 

+  1     7.8 

+0.1045 

0.5328 

0.1926 

+40 

-32 

44 

1.85 

11.2 

10  13.2 

7  34.4 

+  1  38.0 

+0.6602 

0.5323 

0.1930 

+78 

-  2 

7 

2.01 

11.9 

6  59.9 

28  23.5 

-  8     0.2 

+0.1503 

0.5255 

0.2014 

+45 

-29 

30  Piscium 

4i 

+2.08 

^11.8 

-  6  38.0 

10    5  14.8 

-  1  21.1 

+1.1470 

0.5224 

+0.2040 

+83 

+30 

33  Piscium 

H 

2.10 

11.8 

6  19.8 

6  59.4 

f  0  20.4 

+1.1780 

0.5211 

0.2043 

+84 

+33 

B.A.C.17 

6 

2.13 

11.9 

5  52.0 

9  33.5 

+  2  49.9 

+1.2050 

0.5202 

0.2052 

+84 

+36 

14  Ceti 

6 

2.28 

13.0 

1     7.1 

22  43.2 

-  8  23.4 

-1.2190 

0.5159 

0.2077 

-37 

-90 

15  Ceti 

6i 

2.30 

12.8 

-  1     7.1 

11    0    3.8 

-  7    5.1 

-0.9385 

0.5152 

0.2077 

-15 

-90 

2d  Ceti 

6 

+2.45 

+12.7 

+  0  46.2 

13  41.8 

+  6    9.3 

-0.1694 

0.5123 

+0.2073 

+28 

-48 

29  Ceti 

61 

2.47 

12.8 

1  24.7 

15  55.2 

+  8  19.0 

-0.4106 

0.5128 

0.2072 

+16 

-63 

33  Ceti 

6 

2.49      12.9 

1  51.2 

17  17.9 

+  9  39.3 

-0.6095 

0.5124 

0.2072 

+  5 

-79 

35  Ceti 

64 

2.50  1    12.8 

1  53.0 

18  21.1 

+10  40.7 

-0.4252 

0.5121 

0.2068 

+15 

-64 

/  Piscium 

5 

2.54'    13.0 

3     1.7 

21     9.7 

-10  35.5 

-1.0960 

0.5110 

0.2059 

-26 

-87 

p  Piscium 

44 

+2.68+12.6 

+  4  55.4 

V2    9  48.4 

+  1  41.7 

-0.5983 

0.5119 

+0.2026 

+  6 

-77 

64  Ceti 

54 

2.861    12.0 

8    2.9 

1»     1  48.1 

-  6  45.8 

-0.8620 

0.5125 

0.1954 

-10 

-82 

^>  Ceti 

44 

2.87'    11.9 

8  19.5 

2  40.2 

-  5  655 

-0.9984 

0.5127 

0.1949 

-19 

-82 

(3  Ceti 

44 

2.941    11.0 

7  57.7 

10  44.8 

+  1  55.6 

+0.9576 

0.5139 

0.1899 

+90 

+18 

B.A.C.830 

6 

3.04,    10.7 

10  16.0 

18  18.6 

+  9  16.4 

-0.1774 

0.5157 

0.1848 

+28 

-45 

fi  Ceti 

Lalande  5725 

44 

+3.04  1+10.5 

+  9  38.6 

19  35.8 

+10  31.4 

+0.7487 

0.5164 

+0.1836 

+90 

+  6 

6 

3.18       9.8 

12  45.7 

14    6  49.9 

-  2  34.0 

-0.7000 

0.5192 

0.1743 

-  1 

-73 

B.A.C.  1272 

6 

3.50       5.8 

17    2.5 

15  14   18.2 

+  3  58.1 

-0.4908 

0.5296 

0.1396 

+11 

-58 

dt  Tauri 

4 

3.54       4.7 

17  16.9 

21   45.3 

+11  11.5 

+0.2444 

0.5323 

0.1292 

+53 

-15 

63  Tauri 

6 

3.53       4.6 

16  30.9 

22    0.8 

+11  26.5 

+1.1300 

0.5326 

0.1289 

+90 

+40 

d^  Tauri 

54 

+3.54   +  4.6 

+17  U.l 

22  20.0 

+11  45  2 

+0.45^60 

0.5323 

+0.1287 

+65 

-  6 

d^  Tauri 

5 

3.56 '      4.5 

17  40.3 

23    0.9 

-11   35.2 

-0.0259 

0.5331 

0.1276 

+36 

-29 

B.A.C.I468 

64 

3.63 1     2.8 

18  31.8 

10    9  14.0 

-  1  41.1 

+0.2463 

0.5373 

0.1128 

+53 

-13 

i  Tauri 

54 

3.64 1     2.3 

18  38.9 

11   43.1 

+  0  43.3 

+0.3907 

0.5386 

0.1089 

+63 

-  5 

I  Tauri 

54 

3.70   +  I.O 

20  16.2 

19  39.4 

+  8  24.5 

-0.5971 

0.5405 

o.omi 

+  4 

-62 

C  Tauri 
X^  Orionis 
141  Tauri 

34 

+3.74,-  1.5 

+21     4.4 

ir    9  54.2 

-  1  48.2 

-0.2884 

0.5464 

+0.0719 

+22 

-38 

44 

3.74       3.0 

20  15.1 

17  50.0 

+  5  52.8 

+1.1350 

0.5483 

0.0577 

+90 

+48 

64 

3.78       3.6 

22  23.7 

21   12.5 

+  2  47.5 

-1.0530 

0.5492 

0.0516 

-28 

-68 

7j  Geminoruro 
fi  Geminorum 

34 

3.77       4.7 

22  32.2 

18    3  22.4 

-  3  22.4 

-0.9286 

0.5r>04 

0.0398 

-16 

-67 

3 

3.77       5.5 

22  34.1 

7    7.7 

-  7    7.7 

-O.H2.->2 

0.5520 

0.0326 

-11 

-67 

I.S  Geminorum 

64 

+3  74   -  5.8 

+20  51.4 

9  24.6 

-  9  24.6 

+1.1350 

0..'>526 

+0.0282 

+90 

+52 

d  Geminorum 

6 

3.73  ■     7.9 

21  53.5 

20  23.4 

+  3  36.6 

+0.1836 

0.5535 

+0  0070 

+49 

-  6 

44  Geminorum 

6 

3.72,      9.1 

22  48.0 

10    2  42.5 

-10  20.7 

-0.8112 

0.5547 

-0.0055 

-10 

-67 

d  Geminorum 

34 

3.67      10.2 

22  11.1 

9  32.4 

-  3  44.5 

-0.2198 

0.5550 

0.0189 

+25 

-28 

63  Geminorum 

54 

3.64      10.9 

21  40.1 

13    3.3 

-  0  20.8 

+0.ii687 

0.5546 

0.0259 

+55 

-  3 

79  Geminorum 

64 

+3.57 1  -12.1 

+20  34.9 

21     4.6 

+  7  24.4 

+1.1870 

0  5546 

-0.0418 

+90 

+55 

84  Geminorum 

64 

+3.57 1 -12.9 

+22  37.0 

30    0  39.0 

+10  51.5 

-1.2020   0  55.501-0  04881-44 

-67 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIGNB, 

DECEMBER.                                                                           || 

Tn  Stab's 

At  CoHJUKonoN  in  B.  A. 

PanlleS. 

Name. 

M»«. 

Bad*nafroin 
1888.0. 

Avparent 

Waabingum 
MeanT&ne. 

H 

T 

s' 

y' 

N. 

1 
8. 

Aa 

aJ 

/^•Cancri 

51 

Jbl 

-id:9 

+21  54.2 

d     h    m 
20    7  26.9 

h    m 
-  6  34.2 

-0.7978 

0.5543 

-0.0620 

-c? 

-65 

B.A.C.2788 

6 

3.44 

14.6 

21     5.7 

13  15.8 

-  0  57.0 

-0.3055 

0.5538 

0.0728 

+20 

-39 

ff  Oancri 

5i 

3.39 

15.3 

20  48.9 

18  59.1 

+  4  34.8 

-0.4482 

0.5529 

0.0835 

+12 

-60 

35  Cancri 

6i 

3.36 

15.4 

19  58.2 

20  12.5 

+  5  45.7 

+0.3684 

0.5530 

0.0858 

+61 

-  4 

39  Cancri 

6i 

3.34 

15.7 

20  23.9 

22  24.9 

+  7  53.7 

-0.2880 

0.5520 

0.0895 

+22 

-40 

40  Cancri 

6i 

43.34 

-15.7 

+20  21.7 

22  27.3 

+  7  56.0 

-0.2536 

0.5520 

-0.0895 

484 

-37 

e  Cancri 

61 

3.34 

157 

19  56.3 

22  34.9 

+  8    3.5 

+0.1958 

0.5520 

0.0899 

+60 

-13 

80  Cancri 

61 

3.16 

17.0 

18  29.9 

2t  13  15.5 

-  1  45.2 

+0.2432 

0.5491 

0.1157 

+53 

-13 

83  Cancri 

51 

3.12 

17.1 

18  10.5 

16  33.5 

+  1  26.3 

+0.2014 

0.5460 

0.1211 

+50 

-16 

8  Leonia 

51 

3.01 

17.6 

16  56.0 

29    1     3.0 

+  9  39.0 

+0.4524 

0.5470 

0.1348 

+67 

-  6 

34  Leonia 

61 

+2.80 

-18.0 

+13  54.2 

17  27.3 

+  1  31.3 

+1.2870 

0.5439 

-0.1587 

+90 

♦66 

37  Leonia 

51 

2.75 

18.1 

14  16.9 

19  51^ 

+  3  50.6 

+0.4974 

0.6438 

0.1620 

+71 

-  5 

42  Leonia 

6 

2.75 

18.5 

15  32.1 

22  18.5 

+  6  13.1 

-1.2440 

0.5429 

0.1652 

^4 

-74 

t  Leonia 

61 

2.69 

18.5 

14  42.4 

i»3    3  15.8 

+11     0.8 

-1.1890 

0.5414 

0.1713 

-37 

-76 

I  Leonia 

51 

2.58 

17.7 

11     8.0 

11  28.2 

-  5    2.6 

+1.1610 

0.5415 

0.1811 

♦90 

♦37 

o  Virginia 

6 

+2.28 

-17.2 

+  8  45.0 

tU  11   10.7 

-  6    5.6 

-0.9003 

0.5395 

-05035 

-12 

-81 

V  Virginia 

4 

2.24 

16.6 

7     9.1 

14  44.9 

-  2  38.2 

+0.0454 

0.5399 

0.2062 

+40 

-34 

e  Virginia 
B.A.C.4254 

61 

2.06 

14.9 

3  56.0 

25    7  20.3 

-10  34.6 

-0.1055 

0.5416 

05158 

+32 

-43 

6 

1.97 

14.2 

+  2  28.1 

15  55.4 

-  2  16.1 

-0.4561 

0.5429 

05190 

+13 

-66 

80  Virginia 

6 

1.71 

10.2 

-  4  49.7 

M  18  38.1 

-  0  26.0 

+1.1200 

0.5520 

0.2202 

+85 

♦88 

88  Virginia 

61 

+1.67 

-  9.3 

-  6  16.9 

27    0  28.1 

+  5  12.2 

+1.3140 

0.5546 

-05186 

+84 

+49 

{1  Libre 

6 

1.44 

5.2 

11  26.6 

28    5  35.9 

+  9  18.9 

+0.3651 

0.5724 

0.1992 

4^ 

-19 

f«  Libra 

51 

1.43 

5.0 

10  57.6 

6  37.4 

+10  185 

-0.3212 

0.5724 

0.1981 

+17 

-67 

17  Libre 

7 

1.41 

5.0 

10  42.3 

7  15.8 

+10  555 

-0.7039 

0.5729 

0.1975 

-  5 

-90 

18  Libre 

61 

1.41 

5.1 

10  41.9 

7  32.3 

+11  115 

-0.7638 

0.5733 

0.1970 

-  8 

-90 

y  Libre 

41 

+1.33 

-  2.8 

-14  24.9 

22  48.0 

+  1  52.8 

+0.0678 

0.5837 

-0.1778 

+35 

-34 

tf  Libre 

6 

1.31 

25 

15  18.9 

»•    8  17.3 

+  5  145 

+0.3505 

0.5871 

0.1729 

+52 

-19 

0  Libre 

41 

]i29 

1.6 

16  24.0 

6  13.1 

+  9    1.0 

+0.7556 

0.5893 

0.1665 

+74 

+  4 

49  Libre 

6 

1.26 

-  1.4 

16  12.2 

8  52.6 

+11  34.4 

+0.1238 

0.5917 

0.1620 

+36 

-31 

X  Opbiaohi 

41 

1.21 

0.0 

18  12.1 

19  23.8 

-2  195 

+0.4967 

0.5983 

0.1424 

+58 

-10 

24  Scorpii 
f  Ophiachi 

51 

+1.18 

+  0.4 

-17  31.5 

80    1     4.8 

+  3    8.1 

-05491 

0.6017 

-0.1307 

-87 

-90 

6 

+1.11 

+  8.2 

-20  59.5 

16    5J2 

-6  885 

+0.7506 

0.6098 

-.0.0967 

+69 

♦  6 

NEW 

MOON. 
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OOOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  TEAR  1888. 

IMMBBSION. 

BMBESION. 

1 

Thb  Stab'b 

8 

Date. 

Washington. 

AngU 

from 

Angle  fh>m 

]l 

Name. 

Mag 

Sidereal 
Time. 

Kean 

Time. 

North 
Point. 

Vertex 

Sideieal 
Time. 

Mean 
Time. 

North 
Pohit. 

Vertex. 

Jan.     ] 
3 

7 

7  Leonis 
B.A.C.3837 

^1  Libra 

NEW  MOON. 

6 

h    m 
13  45 

6  41 
10  16 

h    m 
18  59 
11  47 
15  16 

16f 

66 

177 

107^ 
117 
222 

h    m 
14  24 

7  30 
10  44 

h    m 
19  38 
12  36 
16  45 

340 
333 
231 

286' 

22 

275 

h    m 
0  39 
0  49 
0  28 

15 
21 
22 
23 

25 

«  Aquarii* 
/I  Ceti 
/  Touri 
75  Tauri 
;t^  Ononis 

4i 

41 

4 

61 

6 

3  16 
3  28 
2  37 
8  49 
1  43 

7  36 
725 
6  30 
12  37 
5  24 

137 

53 

155 

172 

46 

85 

34 

174 

118 

102 

4    7 

4  55 

Star5'.8 

Star4'.0 

2  43 

827 
8  51 
south  of 
south  of 
6  24 

264 

257 

ys 

289 

212 
216 

limb. 

limb. 
343 

0  51 

1  26 

0  59 

25 

31 

Feb.    2 

4 

68  Orionii 

b  Virginii 
88  Virginia 

y  LibriB 

NEir  MOON. 

6 

4 

655 

13  6 

14  11 
11  28 

10  35 

16  22 

17  19 
14  28 

97 

93 

209 

171 

70 

70 

201 

224 

8  19 

14  13 

Star7'.8 

12    3 

12    0 

17  29 

south  of 

15    3 

261 
324 

y* 

236 

210 

286 

limb. 

287 

1  85 

1    7 

0  35 

17 
21 
21 
24 

f«Ceti 
127  Taari 
y*  Ononis 
0  Cancri 

4i 
61 
6 
51 

5  33 

4  40 
12    0 

5  11 

7  44 

635 

13  53 

654 

159 

169 

2 

89 

113 
197 
310 
142 

8tar4'.8 

8tar6'.0 

Star4'.7 

6  29 

south  of 

sonthof 

north  of 

8  11 

283 

limb. 

limb. 

timb. 

327 

1  18 

25 
M«r.    5 

5 

^  Leonis 
fi  Sagittariit 
15  Sagittarii 

NEW  MOON. 

6 

4 
51 

14    3 

12  53 

13  16 

15  40 

13  55 

14  18 

127 

159 

63 

73 
207 
111 

14  58 

13  26 

14  8 

16  36 
14  28 
16  10 

273 
224 
319 

220 

271 

3 

066 
033 
0  51 

26 

29 

30 

Apr.    1 

2 

b  Virginis 

^'  Libra 
49  Libra 

B.A.C.6098 
33  Sagittarii* 

6 
6 
6 

11  13 

12  3 
15  52 
17  24 

.  13    3 

10  52 

11  30 

15  16 

16  40 

12  15 

109 

95 

77 

8 

126 

122 

130 

77 

15 

175 

12  28 

13  8 
17    0 

Star8'.2 
13  56 

12    7 

12  36 
16  23 

north  of 

13  7 

310 
319 
322 

y^ 

249 

299 

343 

307 

limb. 

296 

1  15 
1    6 
1    7 

063 

2 

f>SagittarU 
NEW  MOON. 

31 

14  53 

14    4 

37 

81 

15  29 

14  40 

336 

14 

036 

12 
14 

u  Ceti 
63  Taunt 

41 
6 

825 
10  21 

6  59 
8  46 

165 
81 

112 

29 

Star2'.5 
11  18 

soath  of 
9  43 

i^ 

limb. 
318 

0  57 

16 
16 
19 
24 
27 

m  Taari 
r^Orionis 
6  Cancri 
80  Virginis 
X  Ophiaehi 

51 

5 

4 

6 

41 

7    3 
10  23 
10  44 
18  17 
14    3 

525 

8  41 

850 

16    2 

11  36 

87 
73 

18 

48 

201 

42 

17 

332 

359 

231 

826 
11  24 

Star5'.7 
18  43 

Star  3'.6 

6  48 
9  41 

north  of 
16  28 

south  of 

261 

293 

y^ 

353 

207 
238 

limb. 
302 

limb. 

1  83 
1    1 

086 

39 
May    3 

B.A.C.6336 
45  Aqaarii 

NEW  MOON. 

6 
61 

17  19 
17  12 

14  44 
14  21 

5 
348 

21 
37 

8tar2'.6 
Star6'i2 

north  of 
north  of 

y* 

limb. 
Umb. 

16 

e  Canon 

61 

14    3 

10  22 

195 

141 

Star  1 '.4 

sonthof 

y* 

limb. 

19 
23 
84 

B.A.C.3837 
f  1  Libre 
6  Libra 

f 

41 

15    7 
13  45 
13  54 

11   14 
9  37 
9  41 

61 
47 

204 

11 
62 

229 

15  45 

14  11 

Star7M 

11  52 

10    3 

south  of 

349 
8 

y* 

298 

18 

limb. 

037 
OSS 

Van.    The  anffles  of  poaltion 

t  Immenion  below  the 
IBmerston  below  the 

are  ooimted  firo 

low  the  horizon 

horizon  of  Wat 

horlBonof  Wasli 

m  the  nor< 
ofWashii 
hingtoo. 
inginL 

thpolttt 
igton. 

and  Tsrtex  of  the  uMMn's  Un 

lb,  toward  the  seal. 

Digitized  by 


Google 


446 


OCCULTATIONS,   1888. 


1 

OOOULTATIONS  VISIBLE  AT  WASmNGTON  DURING  THE  TEAK  1888. 

TBB  SXAB'a 

IKMlEBSIOir. 

BMEB8I0K. 

r 

Bate. 

Wadilngton. 

Anglfl 

frem 

Waahington. 

Angle  from 

Name. 

liag. 

Sidereal 
Time. 

Mean 
lime. 

North 
Point. 

Vertex, 

Sidereal 
Time. 

Hean 
Time. 

North 
Point. 

Vertex. 

May  24 

27 

49  Libre 
0  Sag ittarii 

NEW  MOON 

6 
31 

h   m 
17     3 
14     7 

h    m 

12  50 

9  42 

1^ 
104 

1? 
151 

h   m 

Star5'.7 

15  11 

h    m 
north  of 
10  46 

>^" 

e 

limb. 
314 

hm. 

Jane  18 

80  Virginia 

6 

15  39 

9  48 

136 

104 

16  47 

10  56 

278 

237 

1     7 

21 
26 
26 
27 
Julj    2 

X  Ophiuchi 
y  Capricorni 
6  Capricorni 

B.  A.  C.  7836 
^•Ceti 

NEW  MOON. 

4i 
H 
21 

61 
41 

14  34 
18  28 
23    3 
17  39 
20  43 

8  31 

12  5 
16  40 
11  12 

13  56 

182 
63 
71 

346 
42 

205 

100 

53 

33 

94 

14  59 

19  46 

0  20 

Star  6^.5 

21  42 

8  56 

13  23 
17  56 

north  of 

14  54 

221 

268 
241 

)>'• 
270 

239 
291 
208 
limb. 
321 

025  > 
1  18 
I   17 

0  59 

20 
21 
23 

14  Sagittarii 
0  Sagittarii  t 
30  Capricorni 

6 

31 

51 

19  36 
13  33 
21  14 

11  38 

5  32 

13    5 

88 
99 
85 

68 
149 

84 

20  52 
14  33 
22  33 

12  54 
6  33 
14  24 

272 
975 

235 

239 
320 
217 

1  16  1 
1     1  1 

1   19  , 

24 
26 

39  Aqaarii 
B.A.C.8274 

NEW  MOON. 

61 
7 

22    6 
18  58 

13  53 
10  37 

337 
340 

337 

29 

Star4'.5 
Star  2^.8 

north  of 
north  of 

limb, 
limb. 

• 

Aug.  13 

f  <  Libras 

6 

18  23 

8  52 

19 

33 

Star  1 '.8 

north  of 

r* 

limb. 

17 
17 
80 
20 
26 

30  Sagittarii 

31  Sagittarii 

y  Capricorni  t 
6  Capricorn! 
/I  Ceti 

61 

% 

18  45 

19  84 
16    1 

20  7 
2  U 

8  68 

936 

6    2 

10    8 

15  47 

131 
76 
77 
37 
76 

131 
67 

127 
58 
87 

19  48 

20  44 
17    4 

21  18 
3  39 

10    0 

10  56 
7    5 

11  18 
17  15 

228 

977 
265 
285 
226 

215 
251 
311 
291 
203 

1    8, 
1  90  1 

1     4  1 

1  11  : 

1  98| 

29 

30 

80 

Sept.   1 

m  Tanri 
X^  Orionia 
y«Orionia 
79  Geminorum  t 

NEW  MOON. 

6 
61 

0  56 
23  38 
23  40 

1J6. 

14  20 

12  58 

13  0 

14  37 

107 

347 

167 

.    39 

162 

40 

220 

346 

1  57 
Star  0^.4 
StarS'.O 

2  5 

15  21 
north  of 
Bouthof 

15  17 

216 
315 

269 
limb, 
limb. 

10 

1   1  ' 

0  40 

17 
17 

18 
18 

50  Aquarii 

B.A.C.7835 
^t  Aquarii 
if*  Aquarii 

6 

4 

23    1 
237 
023 
1  17 

11  11 
14  46 

12  29 

13  22 

56 

70 

9 

93 

46 

25 

351 

64 

0  21 
338 

1  14 

2  20 

12  31 
15  48 

13  19 

14  25 

250 
243 
991 
906 

223 
193 
262 
169 

1  90 
1     1 

0  51 

1  3 

27 
27 
28 

15  Geminomra 

16  Geminorum 
56  Gemioonim 

NEW  MOOK. 

61 
61 
51 

0  32 

1  2 
1  53 

12    2 

12  32 

13  19 

80 
169 
165 

134 
225 
220 

1  36 
Stary.O 
8tarl'.8 

13    6 
Boathof 
south  of 

259 
>•• 

316 
limb, 
limb. 

1     4 

Oct.  10 

13 
14 
15 
16 

14  Sagittarii 
30  Capricorni 
39  Aquarii 
74  Aquarii 
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OOOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1888. 
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Mean 
Time. 


Angle  from 
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23 
25 


Dee.    9 
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NoxB.— The  angles  of  position  are  ooonted  from  the  xiorth  point  and 
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DISK  OF  MERCURY,  1888. 


FOR  WASHINGTON  MEAN  NOON. 


Date. 


Jan.     1 

6 

U 

16 

21 

26 
31 
Feb.  6 
10 
16 

20 

26 

ICar.     1 

6 

U 

16 
21 
26 
31 
Apr.     5 

10 
16 
20 
26 
30 

May  6 
10 
16 
20 
26 

30 

June    4 

9 

14 

19 

24 
29 

34 


0.966 
0.981 
0.992 
0.996 
0.W7 


21.7 

16.9 

10.2 

6.2 

6.6 


0.964 

14.6 

0.952 

26.4 

0.882 

40.2 

0.766 

69.2 

0.662 

82.8 

0.331 

ioa7 

0.122 

i3a2 

0.018 

164.6 

0.024 

162.3 

0.110 

141.2 

0.224 

123.6 

0.333 

109.6 

0.429 

oai 

0.611 

88.8 

0.582 

80.6 

0.648 

72.8 

0.712 

65.0 

0.777 

56.4 

0.844 

46.6 

0.913 

34.4 

0.972 

19.3 

1.000 

1.4 

0.972 

19.4 

0.884 

39.8 

0.766 

58.0 

0.642 

73.6 

0.529 

86.7 

0.426 

98.6 

0.331 

109.7 

0.241 

121.2 

ai60 

133.6 

0.079 

147.3 

0.026 

161.6 

174.7 
166.1 
151.8 
113.9 
33.6 

3.8 
361.9 
344.7 
339.3 


25.3 
24.9 
25.6 
27.6 
31.1 

36.6 
44.7 
66.3 
65.8 


Date. 


334.9 

68.2 

330.4 

63.8 

322.9 

24.1 

296.2 

3.8 

187.7 

4.7 

167.4 

17.9 

161.6 

28.3 

158.4 

32.6 

156.0 

33.6 

154.2 

33.0 

152.5 

32.5 

151.3 

32.7 

150.6 

33.9 

150.3 

36.6 

150.6 

41.0 

161.8 

«'.7 

154.6 

66.4 

176.6 

64.6 

339.1 

67.9 

344.2 

64.0 

349.1 

55.8 

354.0 

47.6 

36a6 

40.9 

2.6 

35.6 

6.4 

31.0 

10.1 

25.9 

14.3 

20.1 

21.2 

11.6 

3a6 

4.1 

July  4 

9 

14 

19 


Ang.  3 

13 
18 

23 

28 

Sept.  2 

7 

12 

17 

22 

27 

Oct.   2 

7 

12 
17 
22 
27 
Nov.  1 

6 
11 
16 
21 
26 

Deo.  1 

6 

11 

16 

21 

26 
81 


0.026 
0.009 
0.041 
0.119 
0.238 

0.392 
0.671 
0.752 
0.891 
0.976 

0.998 
0.988 
0.962 
0.930 
0.896 

0.867 
0.816 
0.765 
0.706 
0.630 

0.630 
0.397 
0.231 
0.065 
0.002 

0.126 
0.360 
0.679 
0.736 
0.838 

0.902 
0.941 
0.968 
0.964 
0.994 

0.996 
0.996 


161.6 
168.9 
156.6 
139.6 
121.6 

102.6 
81.9 
69.7 
3a6 

ia2 

6.2 
12.7 
22.4 

30.7 
37.8 

44.4 

61.0 
67.9 
65.6 
74.9 

86.6 
101.9 
122.6 
150.4 
174.7 

138.6 

106.3 

80.9 

61.8 

47.6 

36.6 

2ai 

20.8 

14.5 

9.0 

4.9 
6.7 


38.5 
106.0 
156.0 
169.6 
176.4 

182.1 
187.9 
194.6 
262.6 
215.3 

279.4 

3.1 

15.4 

20.4 

22.9 

24.3 
26.0 
25.3 
25.0 
24.7 

24.3 
24.4 
25.4 
28.0 
191.2 

206.3 
206.9 
206.1 
204.3 
201.6 

i9ao 

193.4 
187.6 
179.4 
165.8 

123.6 
41.8 


4.1 
1.6 
6.8 

lao 

32L1 

46.8 
60.3 
68.7 
67.9 
59.9 

49.4 
40.7 
84.5 
30.6 
28.3 

27.4 
27.5 
28.8 
31.2 
34.9 

38.4 

40.2 

27.-0 

13.4 

0.5 

27.4 
56.5 
60.6 
62.1 
42.3 

35.1 
30.0 
26.8 
25.1 
24.5 

25.0 
26.7 


NOTATION. 

kf  the  ratio  of  the  illuminated  portion  of  the  apparent  disk  to  the  entire  apparent  diak  eon- 
■ideved  as  the  supei^ies  of  a  circle. 

ty    the  angle  between  the  sun  and  earth,  as  seen  from  the  planet 

$f  the  angle  which  the  line  joining  the  cusps,  or  extremitieB  of  the  illuminated  p«rtion«  raakea 
with  the  meridian. 

L,  the  brilliancy  of  the  disk.  Hie  unit  of  L  is  the  amount  of  Kght  recetved  by  an  eye  ftom 
a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radios  of  one 
second  of  arc,  situated  at  distance  unity  fix>m  the  sun,  and  illuminated  fay  die  latter  as 
the  mean  disk  of  the  planet  is  illuminated. 
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FOR  WASHINGTON  MEAN  NOON. 


Dftte. 


Jan. 


1 

6 

11 

16 

21 


26 
SI 
Feb.  6 
10 
15 


20 
25 

1 

6 

11 

16 
21 
26 
31 
5 

10 
15 
20 
25 
90 


Mat. 


Apr. 


May     5 

10 
15 
20 
25 

ao 

June    4 

9 

14 

19 

24 
29 


0.643 
0.662 
0.681 
0.699 
0.715 

0.732 
0.747 
0.762 
0.777 
0.790 

0.803 
0.816 
0.828 
0.840 
0.&51 

0.862 
0.873 
0.883 
0.892 
0.902 

0.911 
0.920 
0.928 
0.936 
0.944 

0.951 
0.958 
0.964 
0.970 
0.975 

0.980 
0.984 
0.968 
0.991 
0.994 

0.997 
a99B 


73r4 
71.1 
68.8 
66.6 
64.5 

62.4 
60.4 
5a4 
56.4 
54.5 

52.6 
50.8 
48.9 
47.1 
45.3 

43.4 
41.6 
39.9 

sai 

36.3 

34.5 
32.7 
30.9 
29.1 
97.3 

25.5 
23.7 
2L8 
20.0 
18.1 

las 

14.3 
12.4 
10.5 

a6 

M 
4.6 


196.1 
194.0 
191.7 
189.3 
186.7 

163.9 
181.1 
178.3 
175.5 
172.7 

169.9 
167.3 
164.8 
162.6 
160.5 

158.7 
157.1 
155.8 
154.7 
15a9 

153.3 
153.0 
153.0 
153.2 
153.7 

154.5 
155.6 
157.1 
158.8 
160.8 

163.2 
165.9 
168.9 
172.5 
176*7 

182.0 
188.5 


110.5 

105.1 

100.1 

95.6 

91.4 

87.6 
84.0 
80.6 
77.5 
74.7 

72.1 
69.7 
67.4 
65.3 
63.4 

61.7 
60.1 
58.6 
57.3 
56.1 

54.9 
53.9 
52.9 
52.0 
51.2 

50.5 
49.9 
49.4 
4a9 
48.5 

48.1 

47.8 
47.5 
47.3 
47.1 

47.0 
46.9 


Date. 


July     4 

9 

14 

19 

24 


13 
18 

23 

28 

Sept.    2 

7 

12 

17 

22 

27 

Cot.      2 

7 

12 
17 
22 
27 
Nov.     1 

6 
11 
16 
21 
26 


Dee. 


1 

6 

11 

16 

21 

26 
31 


h 

{ 

0 

0.999 

2^7 

200?4 

1.000 

0.8 

239.2 

1.000 

1.5 

321.9 

0.999 

3.4 

346.7 

0.996 

5.3 

356.3 

0.996 

7.3 

2.0 

0.994 

9.3 

6.0 

0.991 

11.2 

9.3 

0.967 

13.1 

11.8 

0.983 

15.0 

14.0 

0.979 

16.9 

15.9 

0.974 

ia8 

17.3 

0.968 

20.7 

18.4 

0.962 

22.5 

19.2 

0.956 

24.3 

19.8 

0.949 

26.2 

20.1 

0.942 

28.0 

20.1 

0.934 

29.8 

19.9 

0.926 

31.6 

19.3 

0.918 

33.3 

ia5 

0.910 

35.1 

17.4 

0.901 

36.8 

16.1 

0.891 

3a6 

14.5 

0.882 

40.4 

12.7 

0.871 

42.1 

10.6 

0.861 

43.9 

as 

0.850 

45.6 

6.0 

0.839 

47.4 

a5 

0.887 

49.2 

LO 

0.815 

51.0 

3Ga4 

0.802 

68.8 

365.8 

0.789 

54.6 

353.3 

0.776 

56.5 

861.0 

0.762 

5a4 

84a7 

0.747 

60.4 

846.6 

0.732 

62.9 

84t7 

0.716 

64.8 

348.9 

46.9 
47.0 
47.0 
47.1 
47.2 

47.4 
47.6 
47.9 

4a2 
4a5 

4a9 

49.3 
49.8 
50.3 
50.9 

51.6 
52.3 
53.1 
53.9 

54.8 

55.9 
57.0 
5a2 
59.5 
60.9 

62.4 
64.1 
65.9 
67.9 
70.0 

72.3 
74.7 
77.4 
80.3 
83.5 

87.0 
90.7 
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SATELLITES  AND  DISK  OF  MARS,  1888. 


/a^ 

APPARENT  0BBIT8  OF  THE  SATELLITES  OF  MARS  IN  MARCH  AND  APRIL,  188B,          | 

AS  SEEN  IN  AN  INVERTINa  TELESCOPE. 

The  circle  represents  the  disk  of  the  planet  and  i<  on  the  same  scale  as  the  orMta.    The 

the  times  of  greatest  elongation  to  be  very  accurately  predicted. 

1 

1 
WASHmGTON  MEAN  TIMES  OF  GREATEST  ELONGATION. 

PHOBOS. 

DSDCOS. 

.      1 

A    u 

d     h 

d     h 

d     li 

d     h 

March  20    0.0  E. 

April      5  17.7  W. 

April     22  11.4  E. 

March  17     6.9  W. 

April     14  16.8  £.  II 

21     2.7  W. 

6  20.5  E. 

23  14.1  W. 

19    4.3  E. 

16  13.2  W. 

22    5.5  E. 

7  23.2  W. 

24  16.9  E. 

21     1.7  W. 

18  10.6  E. 

23    8.3  W. 

9     2.0  E. 

25. 19.7  W. 

22  23.1  E. 

80  aow. 

24  11.1  E. 

10     4.8  W. 

26  22.5  E. 

24  20.5  W. 

S3    5.4  £. 

25  13.9  W. 

11     7.6  E. 

28     1.3  W. 

26  17.9  E. 

24    2.8W. 

26  16.7  E. 

1^  10,4  W. 

29     4.1  E. 

28  15.3  W. 

26    0.2  £. 

27  19.4  W. 

13  13.1  E. 

30     6.8  W. 

30  12.7  E. 

27  21.6  W. 

28  22.2  E. 

14  15.9  W. 

May        1     9.6  E. 

AprU      1  10.1  W. 

29  19.0  £. 

30     LOW. 

15  18.7  E. 

2  12.4  W. 

3    7.5  E. 

May 

1  16.4  W. 

31     3.8  E. 

16  21.5  W. 

3  15.2  E. 

5     4.9  W. 

3  13.8  £. 

April      1    6.6  W. 

18     0.2  E. 

4  18.0  W. 

7     2.3  E. 

5  11.2  W. 

2    9.3  E. 

19     3.0  W. 

5  20.7  E. 

8  23.7  W. 

7     8.6  £. 

3  12.1  W. 

20     5.8  E. 

6  23.5  W. 

10  21,1  E. 

9    6.0  W. 

4  14.9  E. 

21     8.6  W. 

8    2.3  E. 

12  18.4  W. 

11     3.4  £. 

Date. 

PotltkmADglA. 

Distanoe. 

Da«». 

Poattion  AnglA. 

DIrtaaoe. 

d          11           1                          o 

March     20      0.0    ,          126.4 

lao 

d       h 
March     17      6.9 

305.2 

46.7 

April         3    12.1    ,          305.6 

20.7 

April         3      7.5 

124.3 

51.9 

April       22    11.4               123.7 

21.1 

April       24      2.8 

302.2 

53.0 

May          6    23.5               302.5        1            20.1 

May         11      3.4 

120.8 

49.1 

For  Phobos  every  seventh  eastern  and  western  elongation  is  given,  and  for  Deimo 

the  intermediate  ones  may  be  found  with  sufficient  accuracy  by  adding  the  periodic 

time  of  eadi 

satellite. 

Periodic  time  of  Phobos,  0^  7»>  39"  13«.937.    Periodic  time  of  Deimos,  l^  6»»  17"»  54« 

'.377. 

APPARENT  DISK  OF  MARS. 

January   31,           0.911 

May          30,            0.919 

September  28, 

0.880 

March        1,           0.945 

June         29,            0.878 

October      28, 

0.81^ 

March      31,           0.994               July         29,           0.864 

November  26, 

0.916 

April        30,           0.981        1        August     28,           0.868 

December  26, 

0.935 

The  numbers  in  thb  table  are  the  versed  sines  of  the  illuminated  disk,  the  appa 

rent  diameter 

of  the  planet  being  taken  as  unity. 
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AFPABBNT  OBBITS  OF  THE  8ATELLITB8  OF  JUPITBB  IN  1688, 
AB  SEEN  IN  AN  INVERTING  TELESCOPE. 

(Tht  vertical  scaU  if  two  and  on/t-haLf  itmef  ihit  horizontal  one.) 

The  object  of  thu  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  wliore 
the  diagrams  of  configurations  do  not  suffice  for  that  purpose :  reference  to  the  above  diagram 
enables  one  to  identify  the  inner  and  outer  satellite  of  the  pair.  The  centra^  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  two  and  one-half  times  in  the  vertical  direction  to 
correspond  to  the  representation  of  the  orbits  of  the  satellites. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  456—479,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  O  in  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagmms.  The  lati- 
tudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  designat- 
ing the  satellites  are  placed  on  the  right  or  left  hand  side  of  tlie  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west—the  motion  being  always  toward  the  numeral.  Frequentiy,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  left  hand  side  of  the  page.  Frequentiy, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  difiTerent  hour  from  that  for  which  the  diagram  Is  eon- 
stmcted,  the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  Interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods: — 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


d 

h 

m 

B 

d 

L 

1 

18 

28 

35.945 

—  1.76966048 

n. 

3 

13 

17 

53.735 

-»  3.55409416 

UL 

7 

3 

59 

35.854 

-  7.16638720 

IV. 

16 

18 

5 

a928 

»  16.75355241 
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W^HINGTON  MEAN  TIMES  OF  SUPEBIOB  QEOCENTRIC  CONJUNCTIOK. 

SATELLITE    I. 

li    m 

h    m 

h    m 

k    m 

Jan.       1 

3  13.3 

Maroh  22 

13  15.7 

June     11 

2126.8 

Sept.       1 

6  39.5 

8 

21  43.2 

24 

7  43.0 

13 

15  53.1 

3 

1  a7 

4 

16  13.0 

26 

2  10.3 

15 

10  19.4 

4 

19  37.9 

6 

10  42.7 

27 

20  37.4 

17 

4  45.7 

6 

14    7.2 

8 

5  12.4 

29 

15    4.6 

18 

23  12.1 

8 

8  36.5 

9 

23  42.1 

31 

9  31.7 

20 

17  38.6 

10 

3    5.8 

11 

18  11.8 

April      2 

3  5a7 

21 

12    5.1 

11 

2135.2 

13 

12  41.3 

3 

22  25.5 

24 

6  31.7 

13 

16    4.6 

15 

7  10.9 

5 

16  62.5 

•  26 

0  58.3 

15 

10  34.1 

17 

1  40.4 

7 

11  19.2 

27 

19  24.9 

17 

5    3.6 

16 

20  10.0 

9 

5  45.9 

29 

13  51.8 

18 

23  33.2 

80 

14  39.3 

11 

0  12.6 

Jnly       1 

8ia6 

20 

18    2.9 

23 

9    8.8 

12 

18  39.2 

3 

2  45.5 

22 

12  32.4 

24 

3  38.2 

14 

13    5.8 

4 

2112.6 
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L»Ec. 

D2b. 

20  31 

n.    Sh. 

In. 

2  12 

I.    Tr. 

e|. 

DTb. 

19  45 

I.    Oc. 

Re. 

21  51 

U.    IV. 

In.      1 

7    0  16.6 

n.    Eo. 

13    13  50 

I.^Sh. 

In. 

23    1 

11.    Sh. 

Eg. 

11  23 

n.»Oc. 

Re. 

14  41 

I.^Tr. 

In. 

dS      0  16 

n.    Tr. 

Eg. 

20  22  45.1 

I.    Ec. 

Db. 

16    3 

I.*Sh. 

Eg. 

7  35  10.2 

I.    Ec. 

Dl6. 

23  31 

I.    Oc. 

Re. 

16  52 

I.    Tr. 

Eg. 

10  23 

I.»Oc. 

Re. 

4     0    8 

UI.    Sh. 

In. 

22  51  27.6 

II.    Ec. 

DIb. 

34     4  40 

I.    Sh. 

In.      ' 

1  58 

ni.  Sh. 

Eg. 

14     2  54 

II.    Oc. 

Re. 

5  19 

I.    Tr. 

In.      , 

4  15 

III.    Tr. 

In. 

11  13    5.5 

I.»Ec. 

Dis. 

653 

I.    Sh. 

Eg.    1 

5  43 

in.    Tr. 

Eg. 

14  12 

I.»Oc. 

Re. 

7  30 

I.    Tr. 

Eg.    , 

17  28 

I.    Sh. 

IiS 

18  25  29.0 

ra.    Ec. 

DiB. 

14  42  55.4 

n.»Ec. 

Dis. 

18  27 

I.    Tr. 

In. 

20    1  55.4 

m.    Ec. 

Re. 

18  22 

n.    Oc. 

Re. 

19  40 

I.    Sh. 

Eg. 

21  46 

III.    Oc. 

Die. 

35      2    3  33.8 

I.    Ec. 

Dis.   ' 

20  39 

I.    Tr. 

Eg. 

23  12 

III.    Oc. 

Re. 

450 

I.    Oc. 

Re.    1 

5     2    3 

n.    Sh. 

In. 

15     8  18 

I.    Sh. 

In. 

12    0 

in.«sh. 

In.     ' 

4    0 

II.    Tr. 

In. 

9    8 

I.    Tr. 

In. 

13  52 

in.^sh. 

Eg. 

4  33 

II.    Sh. 

Eg. 

10  31 

I.    Sh. 

Eg. 

14  38 

III.«Tr. 

In. 

626 

II.    Tr. 

e|. 

11  19 

I.*Tr. 

Eg. 

16    3 

in.'Tr. 

Eg. 

14  51  11.5 

I.^Ec. 

Dis. 

17  56 

II.    Sh. 

In. 

23    8 

I.    Sh. 

In. 

17  58 

I.    Oc. 

Re. 

19  32 

II.    Tr. 

In. 

23  45 

I.    Tr. 

In. 

6    11  57 

I.»8h. 

In. 

20  26 

n.   Sh. 

Eg. 

»6     1  21 

I.    Sh. 

Eg. 

12  54 

I.*Tr. 

In. 

21  .57 

II.    Tr. 

Eg. 

1  56 

I.    Tr. 

Eg. 

14    9 

I.^Sh. 

Eg. 

1«     5  41  31.3 

I.    Ec. 

DFb. 

9  48 

II.    Sh. 

In. 

15    5 

I.*Tr. 

S-. 

836 

1.    Oc. 

Re. 

11    0 

U.»Tr. 

In. 

20  17  20.5 

II.    Ec. 

It     2  47 

1.    Sh. 

In. 

12  18 

n.*Sh. 

Eg. 

r     0  34 

11.    Oc. 

Re. 

334 

I.    Tr. 

In. 

13  25 

U.*Tr. 

Eg. 

9  19  31.4 

I.    Ec. 

Dii. 

5    0 

I.    Sh. 

Eg. 

20  32    2.8 

I.    Ee. 

Dis. 

12  25 

I.*Oc. 

Re. 

5  45 

I.    Tr. 

Eg. 

23  16 

I.    Oc. 

Re. 

14  27  17.8 

m.«Eo. 

Di8. 

12    8  27.9 

II. -Ec. 

Die. 

»y    17  37 

I.    Sh. 

In. 

16    3    3.0 

m.*Ec. 

Re. 

16    4 

II. 'Oc. 

Re. 

18  11 

1.    Tr. 

In. 

18  15 

III.    Oo. 

Dig. 

18     0    9  53.5 

I.    Ec. 

Die. 

19  50 

I.    Sh. 

Eg. 

19  43 

ni.  Oc. 

Re. 

3    4 

I.    Oc. 

Re. 

20  22 

I.    Tr: 

& 

8     625 

I.    Sh. 

In. 

8    2 

m.   Sh. 

In. 

98     4    0  26.3 

n.    Ec. 

7  21 

I.    Tr. 

In. 

954 

III.    Sh. 

Eg. 

7  30 

n.  Oc. 

Re. 

8  37 

I.    Sh. 

Eg. 

11  14 

III.«Tr. 

IiT. 

15    0  26.3 

I. -Be. 

Dis. 

9  32 

I.    Tr. 

Eg. 

12  40 

ra.»Tr. 

Eg. 

17  42 

I.    Oc 

Re. 

15  21 

U.»Sh. 

^ 

21  15 

I.    Sh. 

In. 

90     2  20  52.0 

m.    Be. 

Die 

17  11 

n.    IV. 

In. 

22    1 

1.    Tr. 

In. 

3  58  46.6 

ra.  Ec. 

Re. 

17  51 

U.    Sh. 

£;g. 

23  28 

I.    Sh. 

Eg. 

433 

UI.    Oc. 

Die 

19  37 

II.    Tr. 

Sl 

19     0  12 

I.    Tr. 

Eg. 

550 

in.  Oc 

Re. 

•     3  47  56.2 

I.    Ec. 

7  13 

n.   Sh. 

In. 

IS    5 

I.*8h. 

In. 

652 

I.    Oo. 

Re. 

8  42 

n.    Tr. 

In. 

12  38 

I.*Tr. 

In. 

10     0  53 

I.    Sh. 

In. 

9  43 

n.    Sh. 

Eg. 

14  18 

I.»Sh. 

Eg. 

1  48 

I.    Tr. 

In. 

11    7 

U.»Tr. 

Eg. 

14  49 

I.*Tr. 

Eg. 

3    6 

I.    Sh. 

Eg. 

18  38  21^ 

I.    Eo. 

Dm. 

23    6 

n.    Sh. 

In. 

3  59 

I.    Tr. 

1 

21  31 

I.    Oo. 

Re. 

SO     0    8 

n.    Tr. 

In. 

9  34  15.3 

11.    Ec. 

90   1543 

I.«Sh. 

In. 

1  36 

n.  8h. 

s«- 

13  44 

11.  •Oc. 

Re. 

16  27 

I.^Tr, 

In. 

233 

n.    Tr. 

Eg. 

22  16  17.7 

I.    Ec. 

Dis. 

17  56 

I.    Sh. 

Eg. 

9  28  53.7 

I.»Ec 

Dig. 

11      1  18 

I.    Oc. 

Re. 

18  38 

_I.    Tr. 

Eg:_ 

12    8 

I.^Oc. 

Re. 
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APRIL. 

1 

Phases  of  the  Edipses  of  (he  SaUOiUs  for  on  Inverting  Telescope. 

I. 

=^ 

IL 

•^ 

III 

d 

^ 

t 

Chf^igwralions 

ai  ]3i»  30"  /or  an  hwertmg  TeUscope. 

D»y. 

West. 

1 
1 

EMt. 

1 

•4 

r      90'                 -3 

2 

•9     -4            O            -1 

3- 

3 

•1           O    ,*          3- 

4 

3-         O        1-        9-         -4 

5 

3- 

9-         1   O 

•4 

6 

Ol' 

•3 

•   -9            O 

•4 

7 

•3    O    -1              -9 

4- 

8 

1-        O    9-               -3 

4- 

9 

9-                     O             1 

•3   4- 

10 

1-              O 

•«• 

11 

3-    ^O          1-       9- 

19 

3- 

4-        r'        O 

13 

4-        -3 

•9              Ol- 

M 

4- 

•3        O                -9 

•!• 

15  1 

4- 

I-    O       9-       -3 

16  ! 

•4 

9-                   O           1 

•3 

17  1 

•4 

1-            O                        3- 

-3* 

18  1 

•4 

3-0          1*       9- 

10 

3- 

■V  o     . 

90 

•3 

•9                 O     J-       -4 

91 

•3            O             -9 

•4 

-!• 

99 

1- O           2- -3 

•4 

93 

9-                   O        1 

•3                         -4 

94  1 

1-      -2  0                          3- 

4- 

95  1 

30-          -1       -9 



4- 

96 

3- 

•I        90 

4- 

97  ! 

•s 

•9                 O       1-  4- 

38  i 

•3          ,}     O         -9 

» io>- 

4- 

O         -3  9- 

; 

»  1 

4- 

9-                O    -1 

3 
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MAY. 

d      h   m     ■ 

d      h    m     ■ 

d      h   m     ■ 

1     634 

I.    Sh. 

In. 

11     0  19  39.4 

I.    Eo. 

DiB. 

91    15    8 

L^Oo. 

DiB. 

7    4 

I.    Tr. 

In. 

2  44 

I.    Oo. 

Re. 

17  20 

I.    Oo. 

Re. 

8  47 

I.    Sh. 

Eg. 

21  25 

I.    Sh. 

In. 

99    12  15 

I.*Tr. 

In. 

9  15 

I.    Tr. 

Sl 

21  40 

I.    Tp. 

In. 

12  16 

L^Sh. 

In. 

17  17  3a2 

n.    Eo. 

23  38 

I.    Sh. 

Eg. 

14  27 

L^Tp. 

Eg. 

30  38 

n.    Oo. 

Re. 

23  51 

I.    Tp. 

Eg. 

dTb. 

14  29 

L^Sh. 

mB. 

9     3  57  18.3 

I.    Ec. 

DiB. 

19     9  10  28.4 

II.  •Ec. 

98     0  58 

n.   Oo. 

634 

I.    Oo. 

Re. 

12    2 

II. -Oo. 

Re. 

3  28    3.1 

n.    Eo. 

Re. 

15  58 

III.»8h. 

In. 

18  48    5.6 

I.    Eo. 

DiB. 

934 

L^Oc. 

DiB. 

17  50 

III.    8h. 

Eg. 

21  10 

I.    Oo. 

Re. 

1146  57.9 

L^Ec 

Re. 

17  58 

m.    Tr. 

In. 

13   10  15  55.6 

m.^Eo. 

DiB. 

94     3  48 

in.    Tp. 

In. 

19  24 

ni.  Tp. 

Eg. 

12  37 

ra.»oo. 

Re. 

354 

m.  Sh. 

In. 

8     12 

I.    8b. 

In" 

15  53 

I.^8h. 

In. 

5  21 

m.    Tp. 

Eg- 

130 

I.    Tp. 

In. 

16    6 

I.    Tp. 

In. 

548 

m.  Sh. 

^• 

3  15 

I.    8h. 

Eg. 

18    6 

I.    Sh. 

Eg. 

6  41 

I.    Tp. 

U. 

3  41 

I.    Tp. 

Eg. 

18  17 

I.    Tp. 

Eg. 

645 

L    Sh. 

In. 

12  23 

II.  •Sh. 

1£. 

14     4  15 

II.    Sh. 

In. 

853 

L^Tr. 

Eg. 

13  16 

II. -Tp. 

In. 

4  38 

II.    Tr. 

In. 

8  57 

L^Sh. 

^. 

14  53 

n.«sh. 

Eg. 

645 

U.    Sh. 

Eg. 

19  58 

XL    Tp. 

l£ 

15  41 

11.  •Tp. 

Ei. 

7    4 

II.    Tr. 

e|. 

20    6 

U.    Sh. 

In. 

22  25  48.6 

I.    Eo. 

DiB. 

13  16  35.6 

L^Eo. 

DiB. 

22  25 

n.    Tp. 

Eg. 

4     10 

I.    Oo. 

Re. 

15  36 

L^Oo. 

Re. 

22  37 

U.    Sh. 

S£. 

19  31 

I.    Sh. 

In. 

Iff   10  22 

L^Sh. 

In. 

9ff     4    0 

I.    Oo. 

19  56 

I.    Tp. 

In. 

10  32 

I.^Tp. 

In. 

6  15  31.8 

I.    Ec. 

Re. 

21  44 

I.    Sh. 

Eg. 

12  35 

L^Sh. 

Eg. 

96     1    7 

I.    Tp. 

In. 

22    7 

I.    Tp. 

Eff. 

12  43 

L^Tp. 

ES. 

1  13 

I.    Sh. 

In. 

ff     6  35  19.4 

II.    Eo. 

Dffi. 

22  27  62.0 

II.    Ec. 

3  19 

I.    Tp. 

Eg. 

946 

II.  •Oo. 

Re. 

1«     1    9 

n.   Oo. 

Re. 

326 

I.    Sh, 

% 

16  54  13.2 

I.    Eo. 

DiB. 

7  45    3.3 

I.    Eo. 

DiB. 

14    5 

n.^oo. 

19  26 

I.    Oo. 

Re. 

10    2 

L^Oo. 

Re. 

16  46  19.0 

n.  Eo. 

Re. 

•     6  18  20.0 

III.    Eo. 

DlB. 

23  55 

ni.  Sh. 

In. 

22  26 

I.    Oo. 

1Mb. 

9  19 

IU.*Oo. 

Re. 

IT     0  33 

III.    Tp. 

In. 

97     0  44    1.4 

I.    Eo. 

Re. 

13  59 

L^Sh. 

In. 

1  49 

m.    Sh. 

Eg. 

17  39 

ra.  Oo. 

DlB. 

14  22 

I.*Tp. 

In. 

2    3 

ni.    Tp. 

Eg. 

19  33 

I.    Tp. 

In. 

16  12 

I.^Sh. 

Eg. 

450 

I.    Sh. 

In. 

19  42 

I.    Sh. 

In. 

16  33 

I.    Tp. 

Eg. 

4  58 

I.    Tp. 

In. 

19  53  22.0 

m.    Ec. 

Re. 

r     140 

II.    Sh. 

la. 

7    3 

I.    Sh. 

Eg. 

21  45 

I.    Tp. 

Eg. 

224 

II.    Tp. 

In. 

7    9 

I.    Tp. 

Eg. 

2154 

I.    Sh. 

Eg. 

4  10 

II.    Sh. 

Eg. 

17  32 

II.    Sh. 

In. 

98     9    5 

U.^Tp. 

U. 

4  49 

U.    Tp. 

Eg. 

17  45 

U.    Tp. 

In. 

924 

n.^Sh. 

In. 

11  22  41.9 

I.^Eo. 

DiB. 

20    2 

U.    Sh. 

Eg- 

1132 

n.^Tp. 

Eg. 

13  52 

I.*Oc. 

Re. 

20  11 

II.    Tp. 

eS. 

Dk 

11  55 

n.^sh. 

a. 

8     828 

I.    Sh. 

In. 

18     2  13  35.8 

I.    Ec. 

16  52 

I.   Oo. 

848 

I.    Tp. 

In. 

428 

I.    Oo. 

Re. 

19  12  34.0 

I.    Eo. 

Re. 

10  41 

I.*Sh. 

Eg. 

23  19 

I.    Sh. 

In. 

90   13  69 

I.*Tp. 

In. 

10  59 

I.^Tp. 

Eg. 
Die. 

23  23 

I.    Tp. 

In. 

14  11 

L^Sh. 

In. 

19  52  36.9 

U.    Eo. 

19     1  32 

I.    Sh. 

Eg. 

16  11 

I.    Tp. 

Eg. 

22  54 

n.   Oo. 

Re. 

1  35 

L    Tp. 

DlB. 

16  23 

I.    Sh. 

IS. 

•     5  51    8.0 

I.    Eo. 

DiB. 

11  45  53.7 

n.^Eo. 

80     312 

n.  Oo. 

8  18 

I.    Oo. 

Re. 

14  17 

n.^Oo. 

Re. 

6    3  5a7 

n.  Ec. 

Re. 

19  57 

III.    Sh. 

In. 

20  42    3.6 

I.    Eo. 

DiB. 

11  18 

I.*Oc. 

DiB. 

21  17 

III.    Tr. 

In. 

22  54 

I.    Oo. 

Re. 

13  41    4.5 

I.*Ec. 

Re. 

21  50 

m.    Sh. 

Eg. 

90   14  14    1.8 

m.^Eo. 

DiB. 

81     7    4 

m.    Tp. 

In. 

22  45 

III.    Tp. 

Eg. 

15  55 

ra.  Oo. 

Re. 

7  51 

ra.  Sh. 

In. 

10     2  56 

I.    Sh. 

In. 

17  47 

I.    Sh. 

In. 

825 

L^Tp. 

In. 

3  14 

I.    Tp. 

In. 

17  49 

I.    Tp. 

In. 

839 

L^Sh. 

In. 

5    9 

I.    Sh. 

Eg. 

20    0 

I.    Sh. 

Eg. 

839 

ra.^Tp. 

£g* 

525 

I.    Tp. 

Eg. 

20    1 

I.    Tp. 

Eg. 

9  46 

ra.^sh. 

Eg. 

14  57 

n-^sh. 

E! 

91     6  49 

n.    Sh. 

In. 

10  37 

I.^Tp. 

Eg. 

15  31 

II.  •Tp. 

In. 

6  52 

II.    Tp. 

In. 

10  51 

L^Sh. 

^. 

17  27 

n.   Sh. 

Eff. 

9  18 

II.  •Tr. 

Eg. 

22  12 

II.   Tp. 

In. 

17  57 

II.    Tp. 

e|. 

9  20              IL*Sh. 

3.: 

22  41 

n.  Sh. 

In. 

NOTB^-In.  denotes  ingreM;  Eg.,  egreaa;  Dis.,  diiiappearance ;  Re.,  reappearance;  Be.,  ecHpBe. 

Co.,  denoteft  oooultation ;  Tr.,  tmnsit  of  the  satellite :  Sh.,  trannit  of  the  shadow ;  *  Yislble  at  Waahingtmi. 
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I. 


I    <  i 


I      5 


19 

20 


31 


23 


23 


WA8HINGTOIT  MEAN  TIME. 


MAY. 


Phases  of  the  Edipses  of  the  Satellites  for  an  hverling  Tdeseope. 


II. 


III. 


Configuratitnu  at  12*»  0°"  for  an  hweriing  Teleswpe. 

Day. 

1 
West.                                                                                      XMt. 

1 

4- 

\.      O                              3- 

2 

•4 

O     3-     1         '2 

•4      3« 


3-     I-  20 

'2 


O  V 


•I      O  '^ 

O  \^      _2- 

2'  O ;4^  -3 

•2       I'O 


3-         -4 


9  1 

0        \- 

•2 

•4 

10 

3-    1- 

0     2- 

•4 

n  1 

3-           2- 

0 

•1 

4- 

121 

13  1 

•3              1 

0 

0       I- 

2- 

4- 

4- 

•2# 

•3# 

14   1 

2 

•10      4- 

•3 

15  iOl- 

4- 

0 
0      1 

a- 

3- 

16  1 

17 

4-                                        3    ' 

0        2- 
0 

18  1 

4-                          3-           2- 

1 

•I       o  _ 

•  03        r 2;^ 

I    O 


•2  -4  lO 


Oi    4     -2  3- 


24 


25 
"26 


I     27 


3.'*_   O  2- 

_3^ 2^  O  -1 

•3  ~V 20  ~ 

•3      O  I-        -2 


28 


29 


30 


•1    2-  O 


•2 


•3  4- 


'!• 


31 


'.O 
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Nan.— In.  denotes  IngroM:  Eg.,  egreas;  Dis.,  dioappeannoe ;  Re.,  reappeannoe;  So.,  eclipse. 

Oo.,4«notet<ioonltMiioni  TrMtoioaUof  theaatelUte;  Sh.,  transit  of  «he  shadow {  »  YfaiMa  at  WaahfagWm, 


WASHINGTON  MEAN  TIME. 

JUNE. 

d      h    m     A 

d       h    m     8    1 

d      h    m     K 

1      0  39 

II.    Tr. 

Eg. 

11      3  52  18.0'  III.     Ec. 

Re. 

21     15  54 

I.    Tr. 

Eg.    ' 

1  12 

II.    6h. 

4 

Dl8. 

13  34           .     11. 'Tr. 

In. 

16  35 

I.    Sb. 

Ei-    1 

5  44 

I.    Oc. 

14  :i4          [    II.*Sh. 

In. 

17     I 

m.    Tr. 

In!     ! 

8    9  '^.6 

I.*Ec. 

Re. 

16    2          '    11.    Tr. 

Eg. 

18  47 

III.    Tr 

Eg. 

^^     2  51 

I.    Tr. 

Id. 

17    4          1    II.    Sb. 

Eg. 

19  47 

III.    Sh. 

In. 

3    8 

I.    Sh. 

In. 

20  21                 I.    Oc. 

Dis. 

21  45 

III.    Sh. 

Eg.     , 

5    3 

I.    Tr. 

Eg. 

23    1    0.5        I.    Ec. 

Re. 

««      4  58 

II.    Tr. 

In       ' 

5  20 

I.    Sh. 

4- 

D?8. 

Vi    17  29          ,1.    Tr. 

In. 

6  25 

II.    Sh. 

In. 

16  20 

II.    Oc. 
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KOTB.— In.  denoted  in ^i-e8A :  Eic.,  ejrroM:  Dis.,  ditkappearanco ;  R*\,  reappearance;  Be,  eolipae. 

Oo.,  denotes  occultation ;  Tr..  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow  {  *  Visible  at  Waahingtoo. 
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The  Satellites  are  not  visible  from  Norember  16  to  the  end  of  December,  Japiter  being  too  near  the  San . 

Nont.— In.  denotes  ingrees;  Eg.,  egress;  Dis.,  disappearanoe;  Be.,  reappearsnoe;  Bo.,  eclipse. 

Oo.,  deooteH  occultation ;  Tr.,  transit  of  the  satellite:  Sh.,  tranmt  of  the  shadow ;  *  Visible  at  WaahinstoD. 
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WASHINGTON  MEAN  TIMES  OF  UREATEST  ELONGATION,  ETC. 

In  the  diagruni  on  the  piTcrduig  page,  the  poiiitB  of  the  orbib<  marked  *'o*'  iire  those  of 
the  eastern  elongation,  aa  seen  in  an  ui  verting  teieMro{)e.  The  apparent  pogiitioiiH  of  u  Mitel  lite 
at  any  time  may  he  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days 
and  hours  which  has  elapsed  since  the  last  east  elongation.  The  times  of  these  elongntions 
may  be  found  from  the  following  tables.  Mi  inn  8  ran  be  seen  only  within  a  few  hours  of  each 
elongation:  the  time  of  eveiy  elongation  visible  at  Washington  ih  therefore  given.  The  times 
of  other  elongations  of  any  satellite  in  the  c^aine  direction  may  be  found  by  adding  or  sub- 
tracting any  multiple  of  the  period.  For  the  three  outer  satellites  the  times  of  elongation  and 
conjunction  are  given.    The  following  abbreviations  are  used: — 

E.,  East  Elongation, 

L,  Inferior  Conjunction  (north  of  planet), 

W.,  West  Elongation, 

S.,  Superior  Conjunction  (south  of  planet). 


MIMAS. 
€hrtatut  EUmgations  Vigibk  at  ffaahingUnu 


Jan. 


d  h 

1  15.4  W. 

2  14.0  W. 

3  12.7  W. 

4  11.3  W. 

5  9.9  W. 

9  15.7  E. 

10  14.3  E. 

11  12.9  E. 

12  11.5  E. 

13  10.2  E. 

18  14.5  W. 

19  13.1  W. 

20  11.7  W. 

21  10.:?  W. 

22  9.0  W. 

26  14.8  E. 

27  13.4  E. 

28  12.0  E. 

29  10.6  E. 


Jan. 
Feb. 


d   h 
30  9.2  E. 
.  3  14.9  W. 

4  13.5  W. 

5  12.2  W. 

6  10.8  W. 

7  9.4  W. 

12  13.7  E. 

13  12,3  E. 

14  10.9  E. 

15  9.6  E. 


20  14.0  W. 

21  12.6  W. 

22  11.2  W. 

23  9.8  W. 

24  8.5  W. 
29  12.9  E. 

1  11.5  E. 

2  10.1  E. 


d  h 
Mar.  3  8.7  E. 

8  13.2  W. 

9  11.8  W. 

10  10.4  W. 

11  9.0  W. 

16  13.6  E. 

17  12.2  E. 

18  10.8  E. 

19  9.3  E. 

20  7.9  E. 

24  13.7  W. 

25  12.3  W. 

26  10.9  W. 

27  9.5  W. 
Apr  2  12.5  E. 

3  11.1  E. 

4  9.7  E. 

5  8.3  E. 
10  12.7  W. 


d  h 

Apr 

.  11  11.4  W. 

12  10.0  W. 

13  8.6  W. 

18  13.1  E. 

19  11.7  E. 

20  10.3  E. 

21  9.0  E. 

26  13.4  W. 

27  12.0  W. 

28  10.6  W. 

29  0.2  W. 

May  5  12.4  E.  | 

6  11.0  £. 

7  9.6  E. 

14  11.3  W. 

Oct. 

15  14.7  E. 

20  19.2  W. 

21  17.8  W. 

22  16.4  W. 

d  h 
Oct.  23  15.0  W. 

29  18.0  E. 

30  16.6  E. 

31  15.3  E. 
Nov,  1  13,9  E. 

6  18.3  W. 

7  16.9  W. 

8  15.5  W. 

9  14.2  W. 

14  18.5  E. 

15  17.1  E. 

16  15.7  E. 

17  14.3  E. 

22  18.8  W. 

23  17.4  W. 

24  16.0  W. 

25  14.6  W. 

26  13.2  W. 
30  19.1  E. 


Dec. 


d  b 

1  17.7  E. 

2  16.3  E. 

3  15.0  E. 

4  13.6  E. 

10  16.6  W. 

11  15.2  W. 

12  13.8  W. 

13  12.5  W. 

14  11.1  W. 

18  16.8  E. 

19  15.4  E. 

20  14.0  E. 

21  12.6  E. 

22  11.3  E. 

27  15.7  W. 

28  14.3  W. 

29  12.9  W. 

30  11.5  W. 

31  10.1  W. 


ENGELADUS. 


Jan. 


d  h 

2  8.6  E. 

3  17.5  E. 

5  2.4  E. 

6  11.3  E. 

7  20.2  E.  I 

9  5.0  £. 

10  13.9  E. ' 

11  22.8  E. 

13  7.7  E. 

14  16.6  E.  > 


d 

b 

Jan.  16 

1.4 

E. 

17  10.3 

E. 

18  19.2 

E. 

20 

4.0 

E. 

21 

12.9 

E. 

22  21.7 

E. 

24 

6.6 

E. 

25  15.5  E.  1 

27 

0.4 

E. 

28 

9.3 

E. 

d  h  d   b 

Jan.  29  18.1  £.  Feb.  12  10.8  E. 

31  3.0  E.     13  19.7  E. 

Feb.  1  11.8  E.  I     15  4.5  E. 

2  20.7  E.      16  13.4  E. 

4  5.6  E.  '     17  22.3  E. 


5  14.4  E. 

6  23.3  E. 

8  8.2  E. 

9  17.1  E. 
11  2.0  E. 


19  7.1  E. 

20  16.0  E. 

22  0.9  E. 

23  9.8  E. 

24  18.7  E. 


d  b 

Feb.  26  3.6  E. 

27  12.5  E. 

28  21.3  E. 
Mar.  1  6.2  E. 

2  15.0  E. 

3  23.9  E. 

5  8.8  E. 

6  17.8  E. 

8  2.7  E. 

9  11.6  E. 


d  b 

Mar.  10  20.4  E. 

12  5.3  E. 

13  14.2  E. 

14  23.1  E. 

16  8.0  E. 

17  16.8  E. 

19  1.7  E. 

20  10.6  E. 

21  19.5  E. 
23  4.4  E. 
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WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATIONS. 

ENCELADU8-(C(mcliidcd.) 

d     h 

d     h 

d    h 

d    h 

d     b 

d     b 

Mar.  24  13.3  E. 

Apr,  14    2.6  E. 

May    4  16.0  E. 

Nov.    1  14.7  E. 

Nov.  22    4.1  E. 

Deo.  12  17.3  E. 

25  22.2  E. 

15  11.5  E. 

6    0.9  E. 

2  23.6  E. 

23  13.0  E. 

14    2.2  £. 

27    7.1  E. 

16  20.4  E. 

7    9.8  E. 

4    8.5  E. 

24  21.9  E. 

15  11.1  E. 

28  16.0  E. 

18    5.3  E. 

8  ia7  E. 

5  17.4  E. 

26    6.7  E. 

16  19.9  E.  1 

30    0.8  E. 

19  14.2  E. 

10    3.6  E. 

7    2.3  E. 

27  15.6  E. 

18    4.8  £.  1 

31    9.6  E. 

20  23.1  E. 

Oot.  18  21.9  E. 

8  11.2  E. 

29    0.5  E. 

19  13.7  E. 

Apr.    1  18.5  E. 

22    8.0  E. 

20    6.8  E. 

9  20.1  E. 

30    9.4  £. 

20  22.6  E. 

3    3.4  E. 

23  16.9  E. 

21  15.7  E. 

11    5.0  E. 

Dec.    1  18.3  £. 

22    7.5  E. 

4  12.3  E. 

25    1.8  E. 

23    0.5  E. 

12  13.9  £. 

3    3.1  £. 

23  16.4  £.  , 

5  21.2  E. 

26  10.7  E. 

24    9.4  E. 

13  22.8  E. 

4  12.0  E. 

25    1.3  £.  1 

7    6.1  E. 

27  19.5  E. 

25  18.3  E. 

15    7.7  E. 

6  20.9  E. 

26  10.1  E.  ' 

8  15.0  E. 

29    4.4  £. 

27    3.2  E. 

16  16.6  E. 

7    5.8  E. 

27  19.0  E.  1 

9  23.9  E. 

30  13.3  E. 

28  12.1  E. 

18    1.5  E. 

8  14.7  E. 

29    3.9  E.  1 

11    8.8  E. 

May    1  22.2  E. 

29  21.0  E. 

19  10.3  E. 

9  23.6  E. 

;«)  12.7  E. 

12  17.7  E. 

3    7.1  E. 

31    5.9  E. 

20  19.2  E. 

11    8.5  E, 

31  21.6  E.  , 

: 
1 

TETHT8 

d     h 

d    b 

d      h 

d    h 

d    b 

d     h 

Jan.     2    9.5  E. 

Feb.    9    3.1  E. 

Mar.  17  21.0  E. 

Apr.  24  15.3  E. 

Oct.   19    4.8  E. 

Nov.  25  23.1  E, 

4    6.8  E. 

11    0.4  E. 

19  18.3  E. 

26  12.6  E. 

21    2.1  E. 

27  20.4  E.  1 

6    4.1  E. 

12  21.7  E. 

21  15.6  E. 

28    9.9  E. 

22  23.4  E. 

29  17.6  E. 

8    1.4  E. 

14  19.0  E. 

23  12.9  E. 

30    7.2  E. 

24  20.7  E. 

Dec.    1  14.9  E. 

9  22.6  E. 

16  16.3  E. 

25  10.2  E. 

May     2    4.6  E. 

26  18.0  E. 

3  12.2  E. 

11  19.9  E. 

18  13.6  E. 

27    7.5  E. 

4    1.9  E. 

28  15.3  E. 

5    9.5  E, 

13  17.2  E. 

20  10.9  E. 

29    4.8  E. 

5  23.2  E. 

30  12.7  E, 

7    6.9  E.  . 

15  14.5  E. 

22    8.2  E. 

31    2.1  E. 

7  20.5  E. 

Nov.    1  10.0  E. 

9    4.2  E.  : 

17  11.7  E. 

24    5.4  E. 

Apr.     1  23.4  E. 

9  17.8  E. 

3    7.4  E. 

11    1.5  E. 

19    9.0  E. 

26    2.7  E. 

3  20.7  E. 

11  15.1  E. 

5    4.7  E. 

12  22.8  E. 

21    6.3  E. 

28    0.0  E. 

5  18.0  E. 

Sept.  30    7,5  E. 

7    2.1  E. 

14  20.1  E. 

23    3.6E. 

29  21.3  E. 

7  15.3  E. 

Oct.     2    4.8  E. 

8  23.4  E. 

16  17.4  E. 

25    0.9  E. 

Mar.    2  18.0  E. 

9  12.7  E. 

4    2.1  E. 

10  20.7  E. 

18  14.7  E. 

26  22.1  E. 

4  15.9  E. 

11  10.0  E. 

5  23.4  E. 

12  18.0  E. 

20  12.0  E. 

28  19.4  E. 

6  13.3  E. 

13    7.3  E. 

7  20.8  E. 

14  15.3  E. 

22    9.2  E. 

30  16.6  E. 

8  10.6  E. 

15    4.6  E. 

9  18.1  E. 

16  12.6  E. 

24    6.5  E. 

Feb.     1  13.9  E. 

10    7.8  E. 

17    2.0  E. 

11  15.5  E. 

18    9.9  E. 

26    3.8  E. 

3  11.2  E. 

12    5.1  E. 

18  23.3  E. 

13  12.8  E. 

20    7.2  E. 

28    1.1  E.  1 

5    8.5  E. 

14    2.4  E. 

20  20.6  E. 

15  10.2  E. 

22    4.6  E. 

29  22,4  E.  1 

7    5.8  E. 

15  23.7  E. 

22  17.9  E. 

17    7.5  E. 

24    1.9  E. 

31  19.7  E. 

DIONE. 

d     h 

d    h 

d    h 

d    h 

d    b 

d    h 

Jan.     1    5.3  E. 

Feb.    3    1.0  E. 

Mar.    6  20.8  E. 

Apr.     8  17.0  E. 

Oct.  28    9,9  £. 

Nov.  30    6.2  E. 

3  22.9  E. 

5  18.7  E. 

9  14.6  E. 

11  10.7  E. 

31     3.6  £. 

Deo.    2  23.9  £. 

6  16.6  E. 

8  12.3  E. 

12    8.2  E. 

14    4.4  E. 

Nov.    2  21.3  E. 

5  17.5  E.  1 

9  10.3  E. 

11    5.9  E. 

15    1.9  E. 

16  22.1  E. 

5  15.0  E. 

8  11.2  E. 

12    3.9  E. 

13  23.5  E. 

17  19.5  E. 

19  15.8  E. 

8    8.7  E. 

11    4.8  £. 

14  21.6  E. 

16  17.2  E. 

20  13.2  E. 

22    9.5  E. 

11    2.4  E. 

13  22.5  E. 

17  15.2  E. 

19  10.8  E. 

2;^    6.8  E. 

25    3.2  E. 

13  20.1  E. 

16  16.1  E. 

20    8.9  E. 

22    4.5  E. 

26    0.5  E. 

27  20.9  E. 

16  13.7  E. 

19    9.8  E. 

23    2.5  E. 

24  22.1  E. 

28  18.2  E. 

30  14.6  E. 

19    7.4  E. 

22    3.5  E. 

25  20.1  E. 

27  15.8  E. 

31  11.9  E. 

May    3    8.3  E. 

22    1.1  E. 

24  21.2  £. 

28  13.7  E. 

Mar.    1    9.5  E. 

Apr.     3    5.5  E. 

6    2.0  E. 

24  18.8  E. 

27  14.9  E. 

31    7.4  E. 

4    3.2  E. 

5  2:5.2  E. 

H  19.7  E. 

27  12.5  E. 

30  ae  E.  1 

1 

Digitized  by 


Google 


SATELLITES  AND  RINGS  OF  SATURN,  1888.       481 


RHKA. 

TITAN. 

HYPERION. 

d 

h 

d      h 

d       h 

d 

h 

d     h 

d      h 

Jan.   2 

7.6  E. 

Apr.  19   15.8  E. 

Jan.    3     14  W. 

Apr.    7 

23  W. 

Jan.    & 

\     15  E. 

May   8     23E.    || 

6 

19.9  E. 

24     4.3  E. 

7     13  8. 

11 

23  8. 

■3 

'      221. 

14       91. 

11 

8.2  E. 

28    16.bE. 

11     12  E. 

15 

23  E. 

Vi 

i       5W. 

19     17  W. 

15 

20.4  £. 

May  3     5.3  E. 

15     11 1. 

19 

221. 

U 

)     12  S. 

25       IS. 

20 

8.7  E. 

7    17.8  E. 

19     11 W. 

23 

22  W. 

2£ 

\     19  E. 

30      10  E. 

24 

21.0  E. 

Oct.   8   14.1  E. 

23      10  S. 

Oct.  25 

7E. 

29       21. 

Oct.  11       91.     II 

29 

9.3  E. 

13     2.6  E. 

27       9E. 

29 

61. 

Feb.  2 

\       9W. 

16     17  W. 

Feb.   2 

21.6  E. 

17    15.2  E. 

31       91. 

Nov.   2 

6W. 

6 

i     16  s. 

22       2  8. 

7 

9.9  E. 

22     3.7  E. 

Feb.  4       8W. 

6 

6  8. 

13     22  E. 

27      10  E. 

11 

22.1  E. 

26    16.2  E. 

8       7  8. 

10 

6E. 

1£ 

\       51. 

Nov.   1     181.     II 

16 

10.4  E. 

31      4.7  E. 

12       7E. 

14 

51. 

24 

I     12  W. 

7       3W. 

20 

22.7  E. 

Nov.  4    17.2  E. 

16       61. 

18 

5W. 

2£ 

)     19  8. 

12     11 S. 

25 

11.0  E. 

9     5.6  E. 

20       5W. 

22 

5  8. 

Mar.  t 

\       3£. 

17      19  E. 

29 

23.3  E. 

13    18.1  E. 

24       4S. 

26 

5E. 

11 

I     101. 

23       21. 

Mar.  5 

11.7  E. 

18     6.5  E. 

28       4E. 

30 

41. 

1€ 

\     18  W. 

28     low. 

10 

0.1  E. 

22    1H.9E. 

Mar.   3       31. 

Dec.    4 

4W. 

2S 

I       18. 

Dec.    3     18  S.    II 

14 

12.5  E. 

27     7.3  E. 

7       2W, 

8 

3  8. 

27 

8E. 

9       OE. 

19 

0.9  E. 

Deo.  1    19.7  E. 

11       IS. 

12 

3E. 

Apr.    1 

I     161. 

14       71. 

23 

13.2  E. 

6     8.1  E. 

15       IE. 

16 

21. 

7 

OW. 

19     15  W. 

28 

1.6  E. 

10   20.4  E. 

19       01. 

20 

2W. 

12 

,       88. 

24     228. 

Apr.   1 

14.0  E. 

15     a8  E. 

23       OW. 

24 

2B. 

17 

15  E. 

30       5E. 

6 

2.4  E. 

19   21.1  E. 

26     23S. 

28 

IE. 

23 

01. 

10 

14.8  E. 

24     9.4  E. 

30     23E. 

32 

01. 

28 

8W. 

1889 

15 

3.3  E. 

28   21.8  E. 

Apr.    3     231. 

36 

OW. 

May   a 

15  S. 

Jan.    4     121. 

(  WeaiMUmgaHon    .     . 

January  13 

March  31 

June      20 

September  9 

November  29 

TAPT?TTTflJ  Superior  Conjunction  . 

February  2 

AprU   20 
May     10 

July      10 

September  30 

December  19 

i/Ax£i/ 

"^^^EastEUmgation    .     . 

February  21 

July       31 

October     20 

{^IitfaiorConjuneHon  , 

March      12 

May     31 

August  20 

November   9 

THE  APPARENT  ELEMENTS  OF 

SATURN'S  RINGS. 

a 

h 

P 

I 

I' 

« 

u' 

IncllDation  of 

The  Elevation 

The  Elevation 

Barth'8  Longitude  from  Saturn 

GiMnwieh 

MfMUl 

Kooo. 

Outer 

M«jOT 

Axiii. 

Outer 
MJnor 
Axis. 

Korthem 

Semi-Uinor 

Ails  to  Circle 

of  Declination 

fromKorth 

toSast. 

oftheBarth 

above  the 

Plane  of  the 

Bing. 

of  the  Sun 

above  the 

naneofthe 

Bing. 

from  the  King'aAe- 
cendlng  Node  on 

Equator. 

BoUptic. 

Jan. 

0 

45180 

islio 

-7  25:7 

-19  15:4 

—  20    9.9 

183°  12.4 

140  37:3 

20 

46.20 

15.71 

7  27.3 

19  51.1 

19  56.1 

181  41.2 

139    6.2 

Feb. 

9 

46.01 

16.08 

7  28.7 

20  27.2 

19  42.1 

180    5.8 

137  30.8 

29 

45.11 

16.12 

7  29.5 

20  56.0 

19  28.0 

178  47.7 

136  12.8 

Mar. 

20 

43.76 

15.83 

7  29.9 

21  12.1 

19  13.7 

178    3.6 

135  28.8 

Apr. 

9 

42.23 

15.28 

—  7  29.9 

—  21  13.2 

—  18  59.2 

178    2.3 

135  27.6 

29 

40.71 

14.58 

7  29.7 

20  59.5 

18  44.6 

178  44.4 

136    9.8 

May 

19 

39.36 

13.81 

7  28.8 

20  32.2 

18  29.8 

180    4.6 

137  30.1 

June 

8 

38.28 

13.03 

7  27.3 

19  53.6 

18  14.8 

181  55.1 

139  20.7 

28 

37.52 

12.28 

7  25.0 

19    5.8 

17  59.8 

184    7.3 

141  32.9 

July 

18 

37.09 

11,58 

—  7  21.6 

-  18  11.4 

—  17  44.5 

186  32.2 

143  57.9 

Aug. 

7 

37.01 

10.96 

7  17.3 

17  13.3 

17  29.1 

189    1.5 

146  27.3 

27 

37.27 

10.43 

7  12.3 

16  14.6 

17  13.6 

191  27.4 

148  53.3 

Sept. 

16 

37.89 

10.01 

7    7.0 

15  19.3 

16  57.9 

193  41.6 

151    7.6 

Oct. 

6 

38.84 

9.74 

7    2.0 

14  31.4 

16  42.0 

195  36.5 

153    2.6 

26 

40.08 

9.64 

—  6  57.9 

—  13  55.5 

—  16  26.1 

197    3.8 

154  30.0 

Nov. 

15 

41.53 

9.76 

6  55.4 

13  35.2 

16  10.1 

197  56.6 

155  22.8 

Deo. 

5 

43.06 

10.10 

6  54.9 

13  33.4 

15  53.9 

198    9.3 

155  35.6 

25 

44.45 

10.64 

6  56.5 

13  50.9 

15  37.5 

197  41.0 

155    7.4 

31 

44.81 

10.83 

—  6  57.3 

—  13  59  4 

-  15  32.7 

197  25.2 

154  51.6 

The  factor  to  be  multiplied  by  a  and  h  to  obtain  the 

axes  of — 

The  inner  ellipse  of  the  outer  ring    =  0.880 

1          log  fact< 

>r  =  9.9445 

The  outer  ellipse  of  the  inner  ring    =  0.859 

9          log  fact< 

>r  =  9.9344 

The  inner  ellipse  of  the  inner  ring    =  0.665< 

0          log  fact< 

>r  =  9.8228 

The  inner  ellipse  of  the  dusky  ring  =  0.548 

6          log  fact< 

>r  =  9.7392 

K0TB.-wThe  negative  aign  of  {  indloates  that  the  TiaiUe  sui 

-Ihoe  of  the  ring 

one. 

31 
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SATELLITES  OF   URANUS,   1888. 


/Sxv 

Sato.    Po«ItloD       AFp.I>iatUMm 

\ 

f  \  \\\     \    \           Bate.     PoaUdflB      App^DMneea. 

Ab^       AxieL    VmWflL 

\!     \\      V-Jr^'                 AanJe.     Ittnda.     Obeno. 

FeK  1,     lis         ll7         a^B      \     \      \  \J^)-''^^       \       Feb.  1,     14^         xCb         45!b 

Apr.  1,     14J8         1&8         8L3      \JU--T\               |  1       \     \       Apr.  1,     14Ji         318         46.6 

Janel,     14.1          143         »7  ''\\     \\ 

1  \    / 
\\J    j 

\     / 

1 

JhmI,     14.1         3&9         45.3 

APPABENT  ORBITS  OF  THE  SU 

r          ^ 

iTELLITES  OF  URANUS  IN  1888, 

AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATIONS. 

ARIEL. 

UMBRI£L. 

TITANIA. 

OBERON. 

North. 

Soath. 

North. 

South. 

North. 

South. 

North  and  fioalii. 

d     h 

d     h 

d     h 

d     h 

d   h 

d     h 

d    k 

Jan.     1    8.8 

Jan.     2  15.1 

Jan.     3    0.9 

Jan.     5    2.6 

Jan.     3    3,4 

Jan.     7  11.9 

Jan.    3  13.4  8. 

8  22.3 

10    4.5 

11    7.8 

13    9.5 

11  20.4 

16    4.8 

10    7.0  N.I 

16  11.7 

17  18.0 

19  14.7 

21  16,4 

20  13.3 

24  21.7 

17    0.5  S. 

24    1.2 

25    7.4 

27  21.6 

29  23.3 

29    6.2 

Feb.     2  14.6 

23  18.0  N. 

31  14.7 

Feb.     1  20.9 

Feb.     5    4.5 

Feb.     7    6.2 

Feb.     6  23.1 

11    7.6 

30  11.6  S. 

Feb.     8    4.1 

9  10.3 

13  11.4 

15  13.1 

15  16.0 

20    0.5 

Feb.  6    5.1  N. 

15  17.5 

16  23.8 

21  18.3 

23  20.0 

24    8.9 

28  17.4 

12  22.6  S. 

23    7.0 

24  13.2 

Mar.     1    1.2 

Mar.    3    2.9 

Mar.    4    1.8 

Mar.    8  10.3 

19  16.1  N. 

Mar.    1  20.4 

Mar.    3    2.7 

9    8.1 

11    9.8 

12  18.7 

17    3.2 

26    9.7  S. 

9    9.9 

10  16.1 

17  15.0 

19  16.7 

21  11.7 

25  20.1 

Mar.   4    3.2  N. 

16  23.5 

18    5.6 

25  21.9 

27  23.6 

30    4.6 

Apr.     3  13.1 

10  20.8  S. 

24  12.8 

25  19.1 

Apr.     3    4.8 

Apr.     5    6.5 

Apr.     7  21.5 

12    6.0 

17  14.3  K.I 

Apr.     1    2.3 

Apr.     2    8.5 

11  11.7 

13  13.4 

16  14.4 

20  22.9 

24    7.9  S.. 

8  15.7 

9  22.0 

19  18.6 

21  20,4 

25    7.4 

29  15.8 

31     1.4  N. 

16    5.2 

17  11.4 

28    1.6 

SO    3.3 

May    4    0.3 

May    8    8.8 

Apr.   6  18.9  S. 

23  18.7 

25    0.9 

May     6    8.5 

May    8  10.2 

12  17.3 

17    1.7 

13  12.5  N. 

May     1    8.1 

May     2  14.3 

14  15.4 

16  17.1 

21  10.2 

25  18.7 

20    6.0  S. 

8  21.6 

10    3.8 

22  22,3 

25    0.1 

30    3.1 

June    3  11.6 

26  23.6  N. 

16  11.1 

17  17.3 

31    5.3 

Jane   2    7.0 

June    7  20,1 

12    4.6 

May  3  17.1  S. 

24    0.5 

25    6.8 

June    8  12.2 

10  13.9 

16  13.0 

20  21.5 

10  10.7  N. 

31  14.0 

June    1  20.3 

16  19.1 

18  20.9 

25    6.0 

29  14.4 

17    4.2  8. 

June    8    3.5 

9    9.7 

25    2.1 

27    3.8 

July    3  22.9 

July    8    7.4 

23  21.8  N. 

15  17,0 

16  23.2 

July    3    9.0 

July    5  10.7 

12  15.9 

17    0.3 

30  15.3  8. 

23    6.5 

24  12.7 

June  6    a9N. 

30  19.9 

July    2    2.2 

13    2.4  8. 

d      h                                                                   d       h 

Period  of  Ariel,             2    12.489                     Period  of  Titania,         8    16.942 

Period  of  Umbriel,        4      3.460                     Period  of  Oberon,        13    11.119 

KOTB^— For  Ariel  only  erery  third  elongfttion  is  giren,  and  for  XTmbriel  every  altemAto  one.    The  IntermediHto  ones 

mfty  be  fonad  by  adding  mnltiplee  of  the  period  of  the  sotelUto. 
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SATELLITE  OF  NEPTUNE,   1888. 
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▲ppanni 


Jul  14, 
8epC  14, 
Not.    17, 


S34!? 
237.1 
836b8 


1CC7 
1&6 
17.0 


APPABElSrr  OSBIT  OF  THE  SATELUTB  OF  NBPTUNB  IN  1888, 
AS  aSBN  IN  AN  INVEBTINQ  TELESCOPE. 


WARHINGTON  MEAN  TIMES  OP  GREATEST  ELONGATIONS. 

SoathWMt 

North  But. 

Southwest. 

North  Sa«t 

Southwest 

NorlhBMt 

d     h 

Jan.      2    0.9 

7  22.0 

13  19.0 

19  16.1 

25  13.1 

d     h 
Jan.      4  23.4 
10  20.5 
16  17.5 
22  14.6 
28  11.6 

d     h 

Aug.    29  23.3 

Sept.     4  20.3 

10  17.3 

16  14.3 

22  11.4 

d     h 

Sept.     1  21.8 

7  18.8 

13  15.8 

19  12.8 

25    9.9 

d     h 

Nov.      2  14.5 

8  11.5 

14   a5 

20    5.6 
26    2.6 

d     h 
Nov.      5  13.0 
11  10.0 
17    7.1 
23    4.1 
29    1.1 

31  10.1 
Feb.      6    7.2 
12    4.2 
18    1.3 
23  22.3 

Feb.      3    8.7 

9    5.7 

15    2.8 

20  23.8 

26  20.8 

28    8.4 
Oot.       4    5.4 
10    2.4 
15  23.4 
21  20.4 

Oct.       1    6.9 

7    3.9 

13    0.9 

18  21.9 

24  19.0 

Deo.      1  23.6 

7  20.7 

13  17.7 

19  14.7 

25  11.7 

Dec.      4  22.2 
10  19.2 
16  16.2 
22  13.2 
28  10.2 

29  19.4 

Mar.      3  17.9 

27  17.5 

30  16.0 

31    8.8 

34    7.3 

The  above  times  are  those  of  each  passage  of  the  satellite  through  an  apsis  of  its  apparent 
orbit.  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around  the 
orbit  firom  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of  the  satellite 
describes  equal  areas  in  equal  times. 

Period  of  the  satellite  of  Neptune,  5'  21^045• 

In  the  above  diagrams,  the  central  curcle  represents  the  planet,  and  is  on  the  same  scale 
as  the  orbits. 
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PHENOMENA,    1888. 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


Jan. 


""3     h     m 

1  23    - 

2  18    - 

3  8- 

4  19    - 

5  15  46 

5  18  22 

7  7- 

8  18  10 

9  2- 
9  6  36 

12  10  m 
18    3    - 

21  3    - 

22  15  43 

22  21    - 

23  16    - 

24  6    - 

27  20  20 


Feb.    1  23  47 


2 
5 
6 
8 
11 


14  47 
7  27 

2  - 

3  43 


Alar. 


11  17    - 

12  16  11 

15  19    - 

16  7    - 
16  15    - 

19    0    6 
23    2    - 

23  17    - 

24  2  57 

26  15    - 

27  20    - 

29  6  23 
1  5  45 
3  2- 
3  17  28 

3  18    - 

9  4  28 

10  13    8 

16  13    - 

17  8  29 

19  11    - 
21    2    - 

21  14    - 

22  10  46 

27    8    - 

27  14  50 

28  9    7 

30  9    - 


6219 :tl'-    151 

9       greatest  Hel.  Lnt.  N. 
^       in  Aphelion. 

6  iJ> ^-246 


S-    427 


6  ^  J> 

<5  9  O  Superior. 

^       StatioDary. 
6^  D 


»- 


^ 


4  12 
140 

2  16 

3  49 
3  26 


<^       greatest  Hel.  Lat.  S. 
<J  21  ,V  Scorpii ...    •+08 
6  h  1> >Z-i-110 

}>      eclipsed,  vis.  at  Wash. 
<5  S  3> §-429 


i- 


—   2  51 
4   2 


<J  (?3> 

62tl> 

tp      Stationary. 

<J  9  3> 9-  124 

O      eclipsed,  iiivis.  at  Wash. 


tnfi 


5 

QtpG 

^       in  Perihelion. 

§      greatest  elong.  £.    18 


3   9 


V 


325 


6V  1> 

b       Stationary. 
D21Q 
6hl> ^-4-    122 

^       greatest  Uel.  Lat.  N. 


Stationary. 

3> 

(5   g  J)   ..  . 

g       Stationary. 
<J  W  }) 


9 
5 


0  18 
5    8 

3  17 


0      enters  Y»  Spring  com. 

»       in  8 

21      Stationary. 

6hl> hH-120 

489 SH-02 

<$  5  }) 5-4  16 

6il> <?-   235 

g   greatest  elong.  W.  27  49 


d  h  m 

Mar.  30  10  - 

31  1  28 

31  7  - 

Apr,  2  4- 

3  20  - 

8  5  58 

8  8  8 

10  13  - 

13  12  - 

13  16  32 

18  16  - 

18  19  21 

20  15  - 

23  23  57 

24  4  25 

24  16  - 

27  8  8 

May  5  1  - 

8  15  45 

9  16  - 

10  5  3 

10  7  - 

11  0  30 

14  6  - 
14  15  - 

16  2  28 

19  17  - 

20  10  - 

21  5  42 

21  8  18 

21  12  - 
21  13  - 
24  13  41 
24  15  - 
31  20  - 


June 


5  2- 

6  12    - 

7  8  48 

8  2  44 

11  3  55 

12  3  - 
12  14  40 
17  1  - 
17  15  11 
17  19  43 

19  14    - 

19  23    - 

20  7  - 
20  18  27 
25    6    - 


27    6 
July    3    2 


>i       Stationary. 

62tl> JH 

^       in  Aphelion. 
9       in  Aphelion. 

S  SO 


—   332 


<J  9  :i> 

<5  5  ? 


I: 


I  16 
323 

110 
3   5 


ll-f-    1    5 

greatest  Hel.  Lat  8. 

S  —   4  17 

i—  3  16 


9      greatest  Hel. 
62tl> 

6^3 

6  9  ]> 

«      inft 


6  \i  T> 

6  $  QSaperior. 

6W  1> V 

^      in  PerihelioD. 

^«P  » V 


6hl> 

4  WO 

<J  jf  /?'  Scorpii  • 

6ll> 

<J  §  D 


1= 


0  43  > 

0  2 
43S 
425 


Stationary. 

3> 2t—   334 

S      greatest  HeL  Lat.  N. 
6^9 V—   054 


J) 


ill  tS 


9 


0  47 
2  57 
339 
229 


^       greatest  elong.  E.  24  24 
6hl>' h-f-  020 

§       inQ 

<J  I  J) A—   436 

6il> 3f—   547 

S       Stationary. 

9.     in  a 

O      enters  25,  Summer  com. 

6  2ll> JSf—  851 

Q       Stationary. 


8 
O 


in  Aphelion. 
Apogee. 
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PHENOMENA,    1888. 


485 


WASHINGTON  MEAN  TIME. 


FLANETABT    CONSTELLATIONS. 


d  h  m 

July  4  4  - 

4  17  34 

8  -  - 

8  12  - 

8  12  - 

8  12  9 

8  12  14 

10  2  36 

11  2  - 

14  21  18 

15  19  59 

17  15  - 

17  23  30 

19  3  - 

22  -  - 

22  2  - 

2222  - 

23  11  - 

2620  - 

28  14  - 

Aug.  1  2  39 

1  8  - 

5  15  43 

5  16  - 

6  16  21 

7  -  - 

7  15  32 

10  6  - 

11  4  22 

13  3  32 

13  11  - 

14  6  27 

14  11  - 

19  15  - 

20  14  - 

23  8  - 

24  10  - 

28  11  23 

Sept  3  7  24 

3  19  - 

6  6  59 

6  13  44 

7  13  47 

10  16  40 

10  16  50 

10  21  - 

13  0  - 

18  10  - 

WO- 

WS- 

21  22  - 

22  2  - 

22  8  - 

6W1> ^H-   258 

O      eclipsed,  invia.  at  Wash. 
i  a  QMorioT. 
i  ^  9 «-    532 


6  9  1> 

«J  »  3> 

ihl> 

i  9  ©Superior. 

<J  I  D 


9 

I 


157 
335 

0    1 


§-   440 


6  il> /-  640 

Q       greatest  Hel.  Cat.  S. 

6  2tl> ^-4    5 

t}       Stationary. 

J>      eel  ipsed,  ▼is.  nt  Wa^h. 

D  ^0 

21      Stationary. 

9       in  Perihelion. 
6h9 Iz-   035 

^       greatest  elong.  W.  19  31 


(5  WD  ... 
6  hO 
6  5  J).... 


V- 


^- 


256 
018 
016 


O      eclipsed,  iuvis.  at  Wash. 
6  9  1> 9-042 

b       in  Perihelion. 

<J  Id S-   444 

6  3  1> 3f—   650 

6  ^h »-♦-  039 

<5^D J/-48 

9      greatest  He).  Lat  N. 

ii      greatest  Hel.  Lat.  N. 

^  S  O  Superior. 
DM?© 

6^J> V- 

6hl> h 

^      Stationary. 


2  47 

034 


3  46 
332 

4  41 
6  7 
3  56 

2  12 

139 
128 

0  14 


0  enters  ^  Autumn  com. 
6  5  ot  Virginia  .  .  •  —  0  55 
i  Jf /3'Scorpii.  .  .    •  +   028 


cl     h     m 

Sept.23    5    - 

24  18  57 

30  22  16 
Oct.    5    1  56 

6  10  43 

6  12    0 

7  23    - 

8  7  31 

9  6- 
9  10    9 

9  12    - 

9  20    - 

13  14    - 

19  19    - 

22    0  57 

28  11    3 

31  7    - 
NoY.    1  15    - 

1  15  33 

2  18  43 


5 
5 
6 
7 

8 


2  13 
9  26 

5  - 

6  44 

3  - 


8  20  - 

11  6  - 

12  21  - 
16  13  - 
16  13  - 

18  5  48 
22  1  - 
24  19  57 

29  4  29 

30  4    - 


Dec. 


15  37 

23  30 

1    - 

8  46 

9  - 


6    5  14 

8    6- 

10    0    - 

15  10  25 

16  13    - 

20  5  - 
20  16  - 
22  0  56 
26  14  30 
28    2    - 

30  20  57 

31  2    - 


234 

056 

4  40 

5  7 


<J»D 8-89 

8  greatest  elong.  E.   25  14 

6  2ll> 21—  333 

<J89 5-39 

6  il> S-   438 

9  in  8 

6  SO 

5       greatest  Hel.  Lat.  8. 

5       Stationary. 
<J  #  D V-H   323 


—    1  17 


~  4  44 

—  450 

—  86 

—  428 

—  235 


i  21  "}) 

69  1> 

U       in  Perihelion. 

6  f  }>'■:'■■'  i 

8  Stationary. 
$      greatest  Hel.  Lat.  8. 

n  n0 

9  in  Aphelion. 

8       greatest  Hel.  Lat  N. 
5       greatest  elong.  W.  19  34 


<J  V  D 
<J  SD 


V+   220 


Stationary. 


1= 


131 
4  53 


<5  a  D 9-  ??4 


I 


D 


<J  9  D 
9 

6  $1> 
6210 


in  Perihelion 
grestestHei.  Lat  8. 


^—  288 
—  2   4 


in  8 


i-  015 


V+   226 
e—    1    8 


I 


in  Aphelion. 

enters  "W,  Winter  com. 

D b—    132 

D S-  5   1 

5  ©Superior. 


<J2{D  ..... 
O      Perigee. 


2f—  211 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West  Longitudes  are  Considered  PosUive.) 

Kediiotlon 
to 

LoDgttade 

Plaoe. 

Ladtaile. 

Geooentrio 

Lo«  P' 

Latitade. 

From  WiishlngtoB. 

From  Greonwtdi.  | 

Abo           .          .          . 

+  60  26  56'!8 

—     9  53.'5 

9.998902 

h     m       s 

-  6  37  18.50 

h     m      a       ; 

-   1  29    6.41 

Adelaide  . 

—  34  55  33.8  j  -f  10  47.6 

9.999527 

- 14  22  32.51 

-  9  14  20.42 

Albany     . 
j  Alfred  (N.Y.). 

+  42  39  49.5    -  11  28.2 

9.999336 

-  0  13  12.87 

+  4  54  59.22 

+  42  15  19.81  "  n  27.2 

9.999.346 

+  0    2  55.00 

+  5  11    7.09 

1  Algier 

+  36  45     2.7    —  II    1.6 

9.999483 

-  5  20  23.48 

-  0  12  11.39 

Allegheny 

+  40  27  41.6    -  11  21.6 

9.999391 

+  0  11  50.84 

+  5  20    2.93 

Altona 

+  53  32  45.3'  -  11    0.8 

9.999063 

-  5  47  58.44 

^  0  39  46.35 

Amherst  . 

+  42  22  15.6    -  11  27.5 

9.999343 

-  0  18    4.8      +  4  50    7.3 

Annapolis 

+  38  58  53.5 

—  11  15.0 

9.999428 

-  0    2  15.60    +55  56.49 

Ann  Arbor       • 

+  42  16  48.0 

—  11  27.3 

9.999346 

+   0  26  43.10 

+  5  34  55.19 

'  Armagh  . 

+  54  21    12.7 

—  10  54.9 

9.999043 

-  4  41  36.6 

+  0  26  35.5 

'  Athens     . 

+  37  58  20.0 

-  11    9.4 

9.999453 

-  6  43    7.8 

-   1  34  55.7 

Berlin       . 

+  52  30  16.7 

—  11    7.7 

9.999088 

-  6    1  47.00 

-  0  53  34.91 

Berne  '     . 

+  46  57     8.7 

—  11  29.2 

9.999227 

-  5  87  58.1 

-  0  29  46.0 

Bethlehem 

+  40  36  23.9 

—  11  22.2 

9.999368 

-  0    6  40.19 

+  5    1  31.90 

Birr  Castle 

+  53     5  47.0 

—  11    3.9 

9.999074 

-  4  36  31.2 

+  0  3140.9 

Bologna   . 

+  44  29  47.0 

—  U  30.5 

9.999289 

-  5  53  36.7 

-  0  45  24.6 

Bonn 

+  50  43  45.0 

—  11  17.3 

9.999132 

-  5  36  35.38 

-  0  28  23.29 

Bothkamp 

+  54  12     9.6 

—  10  56.0 

9.999047 

-  5  48  42.9 

-  0  40  30.8 

Breslau     . 

+  51     6  56.5 

—  11  15.4 

9.999122 

-  6  16  20.80 

-   1    8    8.71 

Brussels  . 

+  50  51   10.5 

—  11  16.8 

9.999129 

-  5  25  40.7 

-  0  17  28.6 

Cambridge  {England) 

+  52  12  51.6 

—  U    9.4 

9.999095 

-58  34.84 

-  0    0  22.75 

Cambridge  {Mass.)  . 

+  42  22  48.3 

—  11  27.6 

9.999343 

—  0  23  41.11    +  4  44  30.98 

Cape  of  Good  Hope  . 

-  33  56     3.4 

+  10  39.0 

9.999550 

-  6  22    7.1      —   1  13  55.0 

Chapultepec 

+  19  25  17.5 

—    7  12.0 

9.999841 

+   128  26.15   +  6  36  38.24 

Charkow  . 

+  50    0  10.2 

—  11  20.5 

9.999150 

-  7  33    6.8      -  2  24  54.7 

Chicago    . 

+  41  50     1.0 

—  11  26.2 

9.999357 

+  0  42  14.69    +  5  50  26.78 

Christiania 

+  59  54  43.7 

—  10    0.2 

9.998914 

—  5  51    5.94    -  0  42  53.85 

Cincinnati  {New  Obs,) 

+  39    8  19.5 

—  11  15.8 

9,999424 

+  0  29  29.20    +  5  37  41.29 

Cincinnati  (Old  Obs,) 

+  39     6  26.5 

—  11  15.6 

9.999425 

+  0  29  46.85 

+  5  37  58.94 

i  Clinton     . 

+  43     3  17.0 

—  11  28.9 

9.999326 

-  0    6  34.65 

+  6    1  37.44 

I  Coimbra  . 

+  40  12  25.8 

—  11  20.6 

9.999398 

—  4  34  37.6 

+  0  33  34.5 

1  Copenhagen     . 

+  55  41   13.6 

—  10  43.9 

9.99901 1 

-  5  58  31.3 

-  0  50  19.2 

Cordoba  . 

-  31  25  15.4 

+  10  13.5 

9.999608 

-  0  51  27.0 

+  4  16  45.1 

Cracow    . 

+  50     3  50.0 

—  11  20.3 

9.91)9149 

-  6  28    2.46 

-   1  19  50.37 

Dantzig    . 

+  54  21  18.0 

—  10  54.9 

9.999043 

-  6  22  51.4 

-    1  14  39.3 

Dorpat     .         • 

+  58  22  47.4 

—  10  17.6 

9.998948 

-  6  55    5.6 

-   1  46  53  5 

i  Dresden  . 

+  51     2  16.8 

—  11  15.8 

9.999124 

-  6    3    6.93 

^  0  54  54.84 

Dublin      . 

+  53  23  13 

—  11     1.9 

9.999066 

-  4  42  50 

+  025  22 

Dusseldorf 

+  51   12  25 

—  11  15.0 

9.999120 

-  5  35  17 

-  027    5 

Dun  Echt 

+  57    9  36 

—  10  30.2 

9.998977 

-  4  58  32.1 

+  0    9  40.0 

Durham   . 

+  54  46     6.2 

—  10  61.6 

9.999033 

-  5    1  52.3 

+  06  19.8 

Edinburgh 

+  55  57  23.2 

—  10  41.5 

9.999005 

-  4  55  29.04 

+  0  12  43.05 

Florence  . 

+  43  46    4.1 

—  11  29.9 

9.999308 

-  5  63  13.6 

-  0  45    1.5 

Greneva    . 

+  46  11  58.8 

—  11  30.1 

9.999246 

-  5  32  48.86 

-  0  24  36.77 

Georgetown 

+  38  54  26.2 

—  11  14.6 

9.999430 

+  0    0    6.20 

+  58  18.29 

Glasgow  (MissouH) . 

+  39  13  45.6 

—  11  16.2 

9.999422 

+   1    3    5.93 

+  6  11  18.02 
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POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West  Longitudes  are  Considered  Positive,) 

Latitude. 

Reduotioxi 
to 

Log/). 

Longitade 

Place.  • 

Qeocentrio 

LaUtade. 

From  WoahiDgton. 

Prom  Greenwich.     1 

, 

O            t             il 

/     // 

h     m      8 

li     m      B 

Glasgow  {Scotland)  . 

+  55  52  42.8 

— 

10  42.2 

9.999006 

-  4  51     1.5 

+ 

0  17  10.6 

\  Grdttingen 

+  51  31  47.9 

— 

11  13.3 

9.999112 

-  5  47  58.33 

— 

0  39  46.24 

;  Gotha 

+  50  56  37.5 

— 

11  16.3 

9.999127 

-  5  51    2.62 

-^ 

0  42  50.53 

i  Greenwich 

+51  28  38.4 

""" 

11  13.6 

9.999113 

-  5    8  12.09 

0    0    0 

1  Hamburg 

+53  33    7.0 

U    0.8 

9.999062 

-  5  48    5.8 

— 

0  39  53.7 

Hanover  . 

+43  42  15 

— 

11  29.8 

9  999309 

-  0  19    4.13 

+ 

4  49    7.96 

Hastings-on-  Hudson . 

+40  59  25 

— 

11  23.6 

9.999378 

-  0  12  42.4 

+ 

4  55  29.7 

Haverford 

+40     0  40.1 

-^ 

11  19,8 

9.999402 

-  0    6  59.34 

+ 

5    1  12.75 

Helsingfors 

+60    9  43.3 

— . 

9  57.1 

9.99a909 

-  6  48    1.25 

139  49.16 

Hudson    . 

+41   14  42.6 

.— 

11  24.4 

9.999371 

+  0  17  32.06 

+ 

5  25  44.15 

\  Karlsruhe 

+49     0  29.6 



11  24.2 

9.999175 

-  5  41  48.60 



0  33  36.51 

'  Kasan 

+  55  47  24.2 

— 

10  43.0 

9.999009 

-  8  24  41.0 

— 

3  16  28.9 

Kew 

+51  28    6 

— 

11  13.6 

9.!)99114 

-  5    6  57.0 

+ 

0    1  15.1 

Kiel 

+  54  20  29.7 

— 

10  55.0 

9.999043 

-  5  48  47.85 

0  40  35.76 

Kiew 

+  50  27  11.1 

— 

11  18.6 

9.999139 

^  7  10  12.73 

— 

2    2    0.64 

Kdnigsberg 

+  54  42  50.6 



10  52.0 

9.999034 

-  6  30  11.00 



1  21  58.91 

Kremsmiinster . 

+48     3  23.7 

— 

11  27.0 

9.999199 

-  6    4  44.3 

— 

0  56  32.2 

Leiden 

+  52     9  20.0 

— 

11    9.8 

9.999097 

-  5  26    8.44 

— 

0  17  56.35 

Leipzig    . 

+  51  20     6.3 

.^- 

11  14.3 

9.999117 

-  5  57  46.11 

— 

0  49  34.02 

Leyton     . 

+  51  34  34 

— 

11  13.0 

9.999111 

-  5    8  11.22 

+ 

0    0    0.87 

Lisbon  {Marine  Obs.) 

+  38  42  17.6 



11   13.5 

9.9994.35 

-  4  31  47.1 

+ 

0  36  25.0 

Ushon  (Royal  Obs,). 

+  38  42  31.3 

— 

11  13.6 

9.999435 

--  4  31  27.41 

+ 

0  36  44.68 

1  Liverpool 

+53  24    4 

— 

11     1.8 

9.999066 

-  4  55  54.9 

+ 

0  12  17.2 

Liibec 

+  53  51  31.2 

— 

10  58.6 

9.999055 

-  5  50  57.64 

0  42  45.55 

Lund 

+  55  41  52.1 

— 

10  43.8 

9.999011 

-  6    0  57.11 

— 

0  52  45.02 

Lyons 

+  45  41  40.0 



M  30.5 

9.999259 

-   5  27  19'!95 



0  19    7.86 

Madison  . 

+  43     4  36.7 

— 

11  28.9 

9.999325 

+  0  49  25.80 

+ 

5  57  37.9 

1  Madras     . 

+  13     4     8.1 

— 

5    3.3 

9.999926 

-10  29  11.5 

5  20  59.4 

Madrid     . 

+40  24  30.0 

— 

11  21.4 

9.999393 

-  4  53  26.7 

+ 

0  14  45.4 

Manheim . 

+49  29  11.0 

— 

1 1  22.5 

9.999163 

-  5  42    2.61 

0  33  50.52 

1  Marburg  . 

+50  48  46.9 

.^ 

11  16.9 

9.999130 

-  5  43  17.1 

—. 

0  35    5.0 

Markree  . 

+  54  10  31.8 

— 

10  56.2 

9.999047 

-  4  34  23.7 

+ 

0  33  48.4 

Marseilles 

+  43  18  19.1 

^ 

11  29.3 

9.999320 

-  5  29  46.73 

— 

0  21  34.64 

Melbourne 

-37  49  53.3 

+ 

11     8.6 

9.9994.56 

-14  48    6.9 

— 

9  39  54.17 

Mexico     . 

+  19  26     1.3 

— 

7  12.2 

9.999840 

+    1  28  14.58 

+ 

6  36  26.67 

Milan 

+45  27  59.2 



11  30.6 

9.9<>9265 

-  5  44  58.06 

— . 

0  36  45.97 

Modena    . 

+44  38  52.8 

-. 

1 1  30.6 

9.999285 

-  5  51  54.9 

— 

0  43  42.8 

Montsouris 

+48  49  18.0 

_ 

11  24.8 

9.999180 

-  5  17  32.77 

— 

0    9  20.68 

Moscow    . 

+  55  45  19.8 



10  43.3 

9.999009 

-  7  38  29.0 

— 

2  30  16.9 

Mount  Hamilton 

+37  20  23.5 

— 

11    5.5 

9.999468 

+  2  58  22.05 

+ 

8    6  34.14 

Munich     . 

+48     8  45.5 

._ 

11  26.7 

9.999197 

-  5  54  38.22 

.. 

0  46  26.13 

Naples     . 

+40  51  45.4 

— 

11  23.1 

9.999381 

-  6    5  13.0 

— 

0  57    0.9 

Nashville 

+36     8  58.2 

— 

10  57.3 

9.999497 

+  0  89    0.68 

+ 

5  47  12.77 

Neuchatel 

+46  59  51.0 

._ 

11  29.1 

9.999226 

-  5  36    2.3 

0  27  50.2 

New  Haven 

+41  18  36.5 

— 

11  24.6 

9.999370 

-  0  16  29.90 

+ 

4  5142.19 

l^ew  York  {Colw^.  Coll) 

+40  45  23.1 

.. 

11  22.7 

9.999384 

-  0  12  18.40 

+ 

4  55  53.69 

New  York  (Butmbfobd) 

+40  43  48.5 

— 

11  22.6 

9.999384 

-  0  12  15.47 

+ 

4  55  56.62 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West  LongUudes  are  Considered  PosUive.) 

Kednction 
to 

Longitade 

Plaoe. 

Latltnde. 

Geocentric 

Log/). 

Latitude. 

From  Wasblngton. 

From  Oraenwlcli. 

Nice 

-h  43  43  16.7 

—  iiWs 

9.999309 

h     m      B 

-  5  37  24.29 

Il     m     B 
-  0  29  12.20 

Nicolaeff . 

-f  46  58  20.6 

—  11  29.2 

9.999226 

-  7  16    6.2 

—  2    7  64.1 

Odessa     . 

+  46  28  36 

-11  89.8 

9.999239 

—  7  11  14.4 

-    2    3    2.3 

Ogden 
O-Gyalla . 

+  41  13    8.6 

—11  24.3 

9.999372 

+  2  19  47.52 

+  7  27  59.61 

+  47  62  43.4 

—  11  27.4 

9.999204 

-  6  20  57.68 

-    1  12  45.59 

Olmiitz     . 

+  49  35  43 

—  U  28.1 

9.999160 

-  6  17  14.7 

-  1    9    2.6 

Oxford  {Radcliffe)    . 

+  51  45  36.0 

—  11  12.0 

9.999106 

-  5    3    9.5 

+  05    2.6 

Oxford  (UniverHty). 

+  51  45  34.2 

—  11  12.0 

9.999106 

-  5    3  11.69 

+  05    0.40 

Padua       . 

+  45  24    2.5 

—  11  30.6 

9.999266 

—  6  55  41.22 

—  0  47  29.13 

Palermo  . 

+  38     6  44 

-11  10.2 

9.999449 

—  6    1  37.1 

-  0  53  25.0 

Paramatta 

-  33  48  49.8 

+  10  37.8 

9.999553 

- 15  12  18.3 

-10    4    6.2 

Paris 

+  48  50  11.8 

—  11  24.8 

9.999179 

-  5  17  33.11 

-  0    9  21.02 

Philadelphia     . 

+  39  57    7.5 

—  11  19.5 

9.999404 

-  0    7  33.64 

+   5    0  38.45 

Pola 

+  44  51  49.0 

—  11  30.6 

9.999280 

-  6    8  35.27 

-  0  55  23.18: 

Potsdam  . 

+  52  22  56 

-11    8.4 

9.999091 

-  6    029 

—  0  52  17 

Poughkeepsie  • 

+  41  41  18 

—  U  25.8 

9.999360 

-  0  12  38.5 

+  4  55  33.6   1 

Prague     • 

+  50     5  18.8 

—  11  20.2 

9.999148 

-  6    5  53.5 

-  0  57  41.4    1 

PriDceton 

+  40  20  57.8 

—  n  21.2 

9.999394 

-  0    9  34.54 

+  4  58  37.551 

Pulkowa  . 

+  59  46  18.7 

—  10    1.8 

9.998917 

-  7    9  30.76 

-  2    1  18.67 

Quebec    . 

+  46  48  17.3 

—  11  29.4 

9.999231 

-  0  23  22.8 

+  4  44  49.3 

Rio  de  Janeiro . 

-  22  54  23.8 

+  8  14.0 

9.999782 

-  2  15  80.68 

+  2  52  41.41 

Rochester 

+  43     8  15 

—  11  29.0 

9.999324 

+  088 

+  5  1120 

Rome  (CoZZ.  Rom.)  . 

+  41  53  53.7 

—  11  26.3 

9.999355 

-  5  58    6.79 

—  0  49  54.70 

Saint  Petersburg 

+  59  56  29.7 

—  9  69.8 

9.998913 

^7    9  25.6 

-  2    1  13.5 

San  Fernando  . 

+  36  27  41.5 

—  10  69.5 

9.999490 

-  4  43  22.5 

+  0  24  49.6 

Santiago  de  Chile 

-  33  26  42.0 

+  10  34.4 

9.999561 

—  0  25  29.7 

+  4  42  42.4 

Schwerin . 

+  53  37  38.2 

—  11    0.2 

9.999061 

-  5  58  52.8 

-  0  45  40.7 

Senftenberg 

+  50     5  10.1 

-11  20.2 

9.999148 

-  6  14    2.7 

-  1    5  50.6 

Speier 

+  49  18  55.4 

—  11  23.2 

9.999167 

-  5  41  57.7 

>-  0  33  45.6 

Stockholm 

+  59  20  33.0 

—  10    6.9 

9.998927 

-  6  20  26.09 

-   1  12  14.00 

Stonyhurst 

+  53  50  40 

—  10  58.7 

9.999055 

-  4  58  19.41 

+  0    9  52.68 

Strassburg  (JVino  Ohs.) 

+  48  34  59.7 

-11  25.5 

9.999186 

-  5  39  16.74 

-  0  31    4.65 

Strassburg  {Old  Ols,) 

+  48  34  53.8 

—  11  25.5 

9.999186 

-  5  39  14.58 

-  0  31    2.49 

Sydney    . 

-33  51  41.1 

+  10  38.3 

9.909552 

-15  13    2.7 

-10    4  49.6 

Taschkent 

+  41   19  32.2 

—  11  24.7 

9.999369 

-  9  45  22.89 

-  4  37  10.80 

Toulouse . 

+  43  36  47 

-11  29.7 

9.999312 

-  5  14    3.2 

-  0    5  51.1 

Turin 

+  45     4     6.0 

-11  30.7 

9.999275 

-  5  39    0.5 

-  0  30  48.4 

Twickenham    . 

+  51  27     4.2 

—  11  13.7 

9.999114 

-  5    6  59.0 

+  0    1  13.1 

Univ.  of  Virginia 

+  38    2     1.2 

—  11    9.8 

9.999448 

+  0    5  53.13 

+  5  14    5.22 

Upsala 

+  59  51  31.5 

—  10    0.8 

9.998915 

-  6  18  42.28 

-   1  10  30.19 

Utrecht    . 

+  52     5  10.5 

-11  10.9 

9.999098 

-  5  28  43.8 

-  0  20  31.7 

Venice      . 

+  45  25  49.5 

—  11  30.6 

9.999266 

-  5  57  37.5 

—  0  49  25.4 

Vienna  {Josephstadt) 

+  48  12  53.8 

-11  26.6 

9.999195 

-  6  13  87.4 

-   1    5  25.3 

Vienna  {New  Obs,)  . 

+  48  13  55.4 

—  11  26.5 

9.999195 

-  6  13  33.31 

-  1    5  21iKJ 

Vienna  {Old  Obs,)   . 

+  48  12  35.5 

—  II  26.6 

9.999195 

-  6  13  43.83 

-  1    5  81.74 

Warsaw  . 

+  52  13     5.7 

-11    9.4 

9.999095 

-  6  32  19.5 

-124    7.4 

Washington 

+  38  53  38.8 

-11  14.5 

9.999430 

0    0    0 

+  58  12.09 
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Flaoe. 

Latitade. 

Redaction 
to 

Lutitnde. 

Log/». 

LoDgltnde 

Prom  WMhington. 

From  Oreoiwidi. 

West  Point 
Wilhelmshaven 
Williamstown  {Mass,) 
Williamstown(Fic<orta) 
Wilna      . 

Windsor  . 
Zurich     . 

+  41  23  31' 
+  53  31  52.0 
+  42  42  49 

-  37  52    7.2 
+  54  41     0 

-  83  36  28.9 
+  47  22  40.0 

-  11  34.9 

-  11    0.9 

-  11  28.3 
+  11    8.8 

-  10  58.3 

+  10  35.9 

-  11  88.6 

9.909368 
9.999063 
9.999334 
9.999455 
9.999035 

9.999558 
9.999916 

h     m      8 

-  0  12  22.71 

-  5  40  47.30 

-  0  15  18.6 
-14  47  50.9 

-  6  49  24.0 

-15  11SS.8 

-  64224.7 

h    m     a 
+  4  55  49.38 

-  0  32  35.21 
+  4  52  53.6 

-  9  39  38.8 

-  1  41  11.9 

-10    8  20.77 

-  0  84  12.6 

POSITIONS  OF  OBSERVATORIES. 
{North  LaiUudBs  and  West  Longitudes  are  Considered  Positive.) 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  J— THE  EPHEMERIS  FOE  THE  MERIDIAN  OF  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  sun  and  the  four  most  conspicuous 
planets,  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Venus, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemeris  of  Dranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  coordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic, 
the  equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time :  mean  solar  time ;  true,  or  apparent 
solar  time,  and  sidereal  time. 

Solar  Time. — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian;  and  the  hour-angle  of  the  sun  is  called  Solar  Time, 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun^s 
transits  over  the  meridian  being  unequal,  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoM  the  irregularity  wh  ch  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Sun^  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Meafi  Solar  Time^  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sim.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

TVttC,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time,  By  means 
of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracthig  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  ii  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time. — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars ;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen- 
sion  of  the  stars  is  counted.     This  point  is  the  vernal  equinox,  and  its  hour-angle  is  called 
Sidereal  Time,     Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  any 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3"  56"  shorter  than 
the  mean  solar  day ;  365J  solar  days,  or  a  year,  being  divided  into  3661  sidereal  days.  It  is 
divided  into  24  hburs.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  the 
mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about  3°^  56'  per  day,  so  that 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  time 
clock. 

Day, — The  Civil  Day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each,  of  which  the  first 
is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty- four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  o^clock,  A.  M.,  civil  time,  is  January  8th,  14^,  astronomical  time ;  and  January  9th,  2  o^cIock, 
P.  M.,  civil  time,  is  also  January  9th,  2**,  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this:  —  If  the  civil  time  is  marked  A,  JIf.,  take  one 
from  the  day  and  add  twelve  to  the  hours^  and  the  result  is  the  astronomical  time  wanted ;  if  the 
civil  time  is  marked  P.  Af.,  take  away  the  designation  P.  Af.,  and  the  astronomical  time  is  had 
without  further  change. 

To  change  astronomical  to  civil  time^  we  simply  write  P.  Af.  after  U^  if  it  is  less  than  12 
hours.  If  greater  than  12  hours^  we  subtract  12  hours  from  it^  add  \  to  the  days^  and  write 
A,  Af.  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'clock, 
A  M.  civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west^  added  to  the  local 
time,  or,  when  east^  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarilj 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow: — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Sun^s  Apparent  Right 
Ascension  and  Declination^  and  the  Equation  of  Time,  Adjoining  columns  contain  the  differ- 
ences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to.  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0^0™  0*.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon;  if  east,  it  is  time  before 
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Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I :  — 

Let  the  sun^s  declination  be  required  at  apparent  noon,  1888,  May  30,  at  a  place  whose 
longitude  is  180"  20^,  or  12^  1"»  20"  west  from  Greenwich. 

h      m      B 
Local  apparent  time  May  30,        0      0      0 

Longitude  from  Greenwich  (additive)      .  .      12      1     20 

Greenwich  apparent  time   .  .  May  30,      12      1     20 

Beducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12^.023 
after  Greenwich  apparent  noon  on  May  30,  or  11^.978  before  Greenwich  apparent  noon  on 
May  31. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon  21.63 

May  31 ,  at  Greenwich  apparent  noon         .  .  20.68 

Difference  for  one  day  .  .  #  .  .  0.95 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 

18  half  way  between  Greenwich  noon  and  the  time  of  observation ;  that  is,  for  6  hours  aftar 

Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.     Six  hours  is  0J2b  of  a  day;  so  the 

calculation  is  as  follow :  — 

Difierenco  for  one  hour,  May  30     .            .  21^63 

Change  for  one  day  (or  0".95)  X  0.25      .  .                               OiM 

Difference  at  6  hours  after  noon      T            .  .                             21.39 
2I".39X  12.022  =  257".l=a4'17'M 

Declination  at  Greenwich  noon,  May  30  .  .  N.  21  52  41.1 

Change  in  12.0*22  hours  (additive)  .  .  4  17,1 

8an*s  declination  at  time  of  observation   .  .  N.  21  56  58.2 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given,  the  time 
is  11^.978  before  Greenwich  noon  of  May  31;  half  this  interval  is  about  0.25  of  a  day,  and 
the  hourly  motion  for  the  middle  of  the  interval  is  2(y^.93.     Then,  we  find :  — 

p     /    // 
Declination  at  Greenwich  noon,  May  31  .  .    N.  22     1     9.0 

Product  of  20".93X  11.078=250".8  (subtractive)  4  10.8 

Sun's  declination  at  time  of  observation  .  .    N.  21  56  58.2 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 
both  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  bj^  Table  V  of  Bowditch's  American  Practical  Navigator, 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  tbe 
sun,  to  obtain  the  mmn  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  different  directions, 
are  separated  by  u  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
noon,  or  the  hour«angle  of  the  mean  sun  at  that  instant. 
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The  Sun^s  Senidiameter  and  the  Sidereal  Time  of  Setnidiameter  Passing  Meridian  ar%  also 
given  on  page  I.  The  sun's  aemidiameter  is  used  in  reducing  the  altitude  of  the  upper  or  lower 
limb  of  the  sun  to  the  altitude  of  the  centre ;  and  in  reducing  the  angular  distance  of  the  limb 
from  the  moon  or  some  other  object,  to  the  distance  from  the  centre  of  the  sun.  The  sidereal 
time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  of  the  sun^s 
centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has  been 
observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  first,  or 
western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun*s  Apparent  Right  Ascen- 
sion^ and  Declination^  the  Equation  of  Time  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan- 
tities on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
aa  in  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  sun's  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon ;  and  is  equiv- 
alent to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difiference,  9'.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  LI  of  Bowditch's  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun^s  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained:  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  LI  I  of  Bowditch's  Navigator^  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  9". 8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  tlie  use  of  page  II :  — 

1. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1888,  May  15, 
9*1  2™  30*,  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100*  lO',  or  6^  40"  40»,  west  of 
Greenwich. 

h    ma 
Local  adtronomical  mean  time  .  May  14,        21     2  30 

Longitude  from  Greenwich  (additive)  .  .  6  40  40 

Greenwich  mean  time May  15,  3  43  10  »=  3^.71 94 
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Sun*s  Eight  Aaeamon  Equation  of  Tim: 

h    m     8  m      B 

May  15,  Greenwich  noon  .    3  30  44.44  May  15,  noon  .     3  49.79  (additiTo). 

H.  D.  9-.890  X  3.7194  .        .  +    0  36.78  H.  D.  —  0-.034  X  3.72  .  —    0.13 

3  31  2I.*i2  3  49.66 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interval,  or  \^.9  after  noon,  have  been  nsed. 

The  equation  of  time  in  this  example  is  additive  to  mean  time.    Its  reduction  could  also  have  been  found 

by  Table  VI,  A.,  of  Bowditch*s  Navigator^  but  to  seconds  only. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have :  — 

b    m     B 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon).  .      3  34  34.23 

Hourly  Difference  9".8565  x  3.7194 +    0  36.66 

Add  the  local  astronomical  mean  time  .    21     2  30.00 

The  required  sidereal  time  is  (rejecting  24^)  .      0  37  40  89 

The  reduction  0»  36*.66  could  have  been  found  in  Table  HI  corresponding  to  the  Greenwich  meau  time 

3b  43a  10«.     Also,  by  Table  LI  of  Bowditch's  Navigator^  the  reduction  is  O™  36*.7. 

3. — On  1888,  May  15,  A.  M.,  at  a  place  whose  longitude  is  100®  10^  W.,  suppose  the  sidereal 
time  to  be  0^  36™  37".  16,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14 ;  the  longitude  in  time,  +  6i>  40»  40«,  or  -J-  6'*.678. 

h   m     8 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  30  37 .6H 

The  H.  D.  9«.8565  x  6.678,  or  the  reduction  for  6»»  40«  40«  in  Table  III         .  +  1     5.82 

The  sidereal  time  of  local  mean  noon  .                                                             .  3  31  43.50 

The  given  sidereal  time  (-|-24^,  if  necessary  for  the  following  subtraction)  '  24  36  37.16 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon  .  21  4  53.66  ss  21^.08167 

—  9-.8296  X  21.08157,  or  the  reduction  for  21^  4™  53-.66  in  Table  II .            .  —  3  27.22 

The  required  astronomical  mean  time  is                                    May  14,  21  1  26.44 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  Th€  Sun*8  True  Longitude  and 
Latitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  and  X^ ;  X  representing  the  sun's  longitude  counted  from  the  true  equinox  of  the  date ; 
and  i',  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  0^.0).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun's 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  number 
of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  —  9*.8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time 
to  mean  solar  time;  or,  approximately,  from  Table  LII  Bowditch's  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II. 
As  au  illustration,  let  us  take  Example  8,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

May  14,  the  mean  time  of  Greenwich  sidereal  noon  is 
The  H.  D.  —  9«.8296  X  6.678,  or  the  reduction  for  long.,  Table  II 
The  mean  time  of  local  sidereal  noon  .... 

Add  the  given  sidereal  time    ...... 

The  Bura  is  ......  . 

—  9«.8296  X  0.61 03,  or  the  reduction  for  0^  3e»  37»i2  in  Table  II    . 

The  req*iired  astronomical  mean  time  May  14,    21     1  26.43 
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Page  lY  contains  The  Mo<m*8  Semidiameter  and  Equatorial  HorixonUd  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  hy  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sua^s  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowditch^s 
Navigator^  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  ■emidiameter  of  the  moon  is  to  be  taken  out  for  1888,  Jan.  21,  IQb,  P.  M.,  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  Jan.  21  is  I'M  ; 
then, 

afl    12h     :     lOh     =     I'M     :     0".91, 
which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is  incrsas- 
inf .    The  moon's  semidiameter  then,  for  Jan.  21,  \0^,  is  14'  48".5  +  0".91,  or  14'  49".4. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the  mooJL 
When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated  for  half  the 
interval  of  Qreenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  qf  the  Moan's  Upper  TVansU  at  Greentoichy  which  is  given  on  page  lY  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  honrof  longitude,  by 
means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the  moon's  meridiao 
passage  at  any  other  place,  may  be  computed.  The  reduction  may  be  taken  by  simple  inspeo* 
tion  from  Bowditoh's  Table  XXVIII.  The  last  column  of  this  page  contains  the  Age  of  the 
moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moan's  Bight  Ascension^  and  DecUnattan^  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  Diff.for  1 
Mifwie  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the  product 
added  to,  or  subtracted  from  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1888,  Sept  9, 
IQh  10™  30*,  astronomical  mean  time  at  Greenwich :  — 

Bighi  Asctnaion.  DeeUmatian, 

Sept.  9,  10b 14  27  24.22 8.     ^  1^    l!o 

Diff.  ».3068  X  10.5   .  =      +  24.22  12".0ia  X  10.6    —      +    2    6.1 

Sept.  9,  10^10"  30>    .  .     14  27  48.44 8.     9  16    7.1 

The  differences  interpolated  for  5<».2=s0h.09  «re,  for  the  right  ascension  9*.307!3,  and  for  the  deolioatios 
12".002,  which  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  qf  the  Moon  and  the  dates  of  the  Mao/ris  Perigee  and 
Apogee^  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  DistanceSj  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars, 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day,  are  grouped  together  under  that  date )  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  £. 
is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west^  or  east  side  of 
the  moon. 
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An  observer  on  the  earth's  surface  having  measured  a  lunar  distance,  corrected  it  for  errors  of 
his  instrument  and  for  the  semidiameter  of  the  o])jects,  and  cleared  it  from  the  effects  of  refraction 
and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  Cfmipntation,  there  is  given  in  the  Ephemeris,  between  every  two  suc- 
cessive listances,  the  logaiillim  of  the  seconds  of  time  in  which  the  distance  changes  V^;  or,  as 
it  is  usually  called,  the  Proportional  Logarithm  qf  the  Difference.  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule : — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P.  L.  of  Diff,  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference,  as  found  in  the  Navigator,  subtract  the 
P,  L.  of  Biff,  taken  from  the  Almanac. 

Tlie  result  is  tlve  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac-distance  is  used;  to  he 
subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  <lifference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  of  Sinall 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff".  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
de8cril)ed  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  coiTection  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  thay  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  bo  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  ol)S(»rver  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 
of  the  bodies,  or  by  a  watch  rei^n dated  to  that  time  by  recent  observations  and  corrected  for  change 
of  lonofitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 
the  lunar  distance  will  be  his  longitude.  A  longitude  derived  by  this  method  should  always  be 
considered  as  uncertain  by  W  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1888,  June  5| 
the  corrected  distance  of  the  moon's  centre  from  that  of  a  Pegasi  is  46°  liJ':  — 

Corrected  distance  .... 

Distance  in  Ephemeris  June  5,  Vl^ 

Difference  .... 

Time  from  VI^  {before) 

Corr.  for  2d  Diff.,  Table  I  .  .  . 

Greenwich  mean  time  June  5  .  .  .      5    4  56 
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By  a  table  of  common  lognrithms,  or  n  table  of  loguritlims  of  8mall  arcs,  the  reduction  of  the  (jreenwirh 

time  would  be  found  thus:  — 

From  Ephemeris  .  .  .  .     P.  L.     0.:k«9 

D\f\'.  of  diatnnvAifi,  22f -i^f  =  \:)72" log        3.1373 

Red.  of  Greenwich  time,.— 0»'  of)"'  i:V=  —  3:n3«  .log        8.5202 

The  reflult  is  the  same  as  by  the  previoufi  method. 

Pages  218 — 249  contain  the  j»eocontric  epiiemorides  of  the  seven  major  planets.  The  posi- 
tions are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberralion; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  c  hnnn  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  after  the 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  wiienevcr  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  moan 
lime  is  the  same  as  in  the  examples  for  the  sun,  previously  giv(Mi.  The  local  mean  time  of 
passage  across  any  other  meridian  can  he  found  by  dividing  the  daily  d  fferences  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  pro<liJct 
is  subiractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  po.si lions  of  the  seven  major  planets,  and  tlic  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longittide  is  reckoned,  not  from  the 
true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  eq'.iinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  (Trreenwich  mean  noon.  The  column  Reduction  toOrhU 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  tiie  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  f.'oin 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  RadiusVector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  last  two  columns  give,  in  the  same  way,  the  logarithm  of  tiie 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenw'ch  noon  indicated  on  the  left  hand  side  of  the  page,  and  the  other  for 
the  noon  wh'ch  is  midway  between  that  date  and  the  date  next  below  it.  [n  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  ca.se  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pagers  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  eacii  date  as  the  circle 
and  point  of  rclerence.  Each  co-ordinjite  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  nn'.nn  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq'^x  of 
Jan.  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordi;ates  referred  to  the  mean  equator  and  liie  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude  of  the 
nK)on,and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulce  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  4  18. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  tlu?  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.     The 
column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclination  of  the  earth's 
EPii  wri — 32 — *2 
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equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  moon's  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox;  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.  The  equation  In  R.  A.  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude,  from  January  0  to  each  of 
the  dates  following.  The  Sun^s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtiiin  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  Sun'*s  Equatorial  Horizontal  Parallax,  given  in  the  next  column,  is  the  angle  subtended  by 
the  radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

PART  //—THE  EPHEMKRLS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  Struve.  The  forn)ulaB  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Bessel ian  Star- Numbers^  A^  B,C^  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight.  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers:  — 

Computalton  of  the  apparent  place  of  a  Bootisfor  1888,  July  2,  for  the  tipper  transit  at  Washington, 


(Star-Catalogue)    log  a       0.448:J 

log  A       8.:504l7i 

log  c 

8.7748  n 

logd       8.58  f3n 

(Page  283)               log  A      ii.'-VSM 

log  ^      0.711)] 

logC 

0.5712 

log7>      1.3019« 

(Star-Calalogue)    log «'       1.2'.i76n 

log  bf      i)TMi) 

logc' 

9.7714 

iogd'      9.4547  n 

log  A  a    9.7814 

log  Bh   J).02:}2n 

log  Cc 

1    9.3460 » 

logZ>rf   9.8832 

log  A  a'  0.5607  « 

log  BM  0.4510 

log  Cc 

f  0.3426 

logDrf'  0.7566 

Mean  Place,  1888.0,  (page  i>f»H)      «„  = 

h      III        8 

14   10  XUS4 

<j„  =  -f  19  45  56^87 

Aa  = 

-f     0.604 

Aa'  = 

-    3.64 

Bb  = 

—     0.105 

Bb'  = 

+    2.82 

Cc  = 

—     0.222 

C  cf  = 

-f    2.20 

Dd== 

+     0.764 

Dd'== 

+    5.71 

E    = 

0.000 

Tf.'^ 

—     1.00 

T    fi== 

4-     0.040 
14   10  34.185 

^  =  -f" 

Apparent  Place,  1 888,  July  2,           a  = 

19  46    2.96 

Pages  285 — 292  contain  the  Independent  Star-Numbers,  which  can  bt?  used  for  the  same  pur- 
pose. The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formulae  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
constants,  fl,  b,  c,  /i,  a\  I/,  c',  d\  The  independent  star-numbers  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
star-numbers:  — 

Comjndaiion  of  the  appareni  place  of  a  Booiiafor  1888,  July  2,  for  the  upper  transit  at  Hashingion. 
ao=    14   10  ,I„  =  -|-19  45.0 

G=   50** 30  G-f.ao=    263°    6 

H=169  28  /^-f-«o=      22    6 

logf/f                   8.8230  log^V                  8.8230  a„  =  14   10  33^184 

log^                    0.8318  log  A                     1.30^)2  /     =  -\-  0.6r>9 

log  sin  (G-f/x,.)  0.9060 n  log  sin  (//-j-r^.,)  0.5755  (g)=  —  0.161 

log  tan  J.,            0.5555  log  sec  r^o            0.0264  (A)    =  -f  0.542 

log(j^)                  0.2072 «  log  (/*)                  O.734T  rfi=_  —  0040 

Apparent  Right  Asrmsion    =         14   10  :i4.1H4 

1.3002  <1rt  =  -f  nf  45  56.87 

o)  0.9660  (g')  =  —  0.81 

9.5292  (AO  =  4-  6.30 

0.8053  (i)  =  +  1.52 


log^ 

log  co8(6'+ot,; 

log  (g') 

0.8318 

)  0.0776  n 

0.0004  n 

log  A 
log  cos(j 
log  sin  rY( 
log  (V) 

logi 

log  COS  (i„ 

log  (i) 

0.2087 
9.0736 
0.1823  • 

-f  19  46    2.97 


Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1888,  or  the  moment  when  the  sun's  mean  longitude  is  280°. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working -catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stai*s  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positiois  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian;  and,  in  order  to  have  the  expres- 
sions for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90°.  The  time  of  observation  and  setting  of  the 
c'rcle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  tiie  number  of  stars  has  been  greatly  increase<l,  in  on!or 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d  and  X  Ursje 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the  colunm  Aleaii  Solnr 
Dafe,  in  order  that  each  transit  above  and  bolow  the  pole  may  be  read  ly  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upi>er  transit  of  the  same  date.  On  page  302, 
we  fi.id  that  the  upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs  January 
26.7.  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  i.ot  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  ot.e  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  sinjply  noting  the  tenth  of  a  day  in  the  cohnnn  of  Mean  Solar  Date. 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stfirs  of  the  preceding  lisr  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit ;  so  that  each  intermediate  transit 
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may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contahi  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  circumpolar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun's  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  lime  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Ephem- 
eri$  for  the  Meridian  of  Greenwich. 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Transit^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
<iifferences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 410  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  seven 
major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments  of  all  those 
transits  over  the  meridian  of  Washington  which  can  be  observed. 


PART  J/J— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  r  ngs  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  412 — 417  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of  the 
sun  which  occur  during  the  year. 
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The  eclipsc-eleiiic'iils  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
elements  unchanged;  but  from  the  accnrato  positions  of  the  two  bodies  as  interpolated  for  each 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow:  — 

On  the  line  "Eclipse  begins"  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  ''Central  eclipse  begins"  when  the  axis  of  the  moon's  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"Central  eclipse  at  noon"  indicates  the  moment  when  the  axis  of  the  shadow  is  coincident 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface.  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"Central  eclipse  ends"  and  "Eclipse  ends"  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible  are  shown  upon  the  maps 
given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time:  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1888,  February  11, 
begins  at  Sandy  Point  in  the  Strait  of  Magellan,  Patagonia. 

We  compare  the  distance  of  the  place  from  the  curves  of  11^  and  12'*  and  we  find  it  to 
correspond  to  about  30  minutes,  therefore  the  time  of  beginning  is  approximately  11**  30", 
which  is  probably  correct  to  within  2  or  3  minutes.  Changing  to  local  mean  time  the  result 
will  be :  — 

h      m 

Greenwich  mean  time February  11,  II     30 

Longitude  West        . .        —      4     43.6 

Local  mean  time 11,  6    46.4 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit.  On  the 
central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axis  of  X,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  X^  and  directed  toward  the  north ;  x  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  rf,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  fj.  is  the  Greenwich  hour-angle  of  this  same 
point  of  the  celestial  sphere. 
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The  quantities  I  and  /'  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  /  cor- 
responding to  the  penumbra,  and  l^  to  the  umbra,  or  annulus.  The  notation  is  that  of  Chauve- 
net's  Splierical  and  Practical  Astronomy^  in  which  V  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles/  and/^,  the  tangents  of  which  are  given,  are  the  angles  which  the  elements  of 
the  respective  shadow-cones  make  with  the  axis  of  the  shadow;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  arc  given  the  logarithms  of  the  change  of  iP,  y  and  /x,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  re(|uircd  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows:  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  ihe  radius  of  the  latter  at  the  point  of  observa- 
tion.    To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  ^,  ly  and  C,  of  the  observer,  at  spme  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  el<;ments. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow : — 
(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which  are 
represented  by  p  cos  ip'  and  p  sin  ip\  p  being  the  distance  from  the  centre  of  the  earth,  and  ip'  the 
geocentric  latitude.     These  may  bo  obtained  from  geodetic  tables,  or  may  be  computed  from  the 
following  table  by  the  formulsB — 

p  cos  <p'  =  F  cos  ip 

sin  9 
p  sm  q/  =  -^ 

f  being,  as  usual,  the  geographic  latitude. 

Table  for  Computing  the  Geoeentrie  Co-ordinates  of  a  Place. 


9 

Log  J-. 

I«g  0. 

€P 
5 
10 
15 
20 
26 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

0.00000  , 
0.00001  \ 
0.00005  : 
0.00010  I 
0.00018  " 
0.00027  ,; 
0.00038  " 
0.00050  * 

0.00062   ; 

0.00075  , 
0.00088  ^ 
0.00101  ^ 

0.00113   : 

0.00124  '■ 

0.00133    ■: 

0.00141  I 
0.00146  ] 
0.00150  , 
0.00151   ' 

0.00302  - 
0.00300  • 
0.00297  t 
0.00292  I 
0.00284  „ 
0.00275  ,V 
0.00264  " 
0.00252  \t 
0.00239  , 
0.00226  , 
0.00213  ]:, 
0.00201  * 

0.00189   ; 

0.00178  ',' 

0.00169   •: 

0.00161  I 
0.00155  , 
0.00152  •' 
0.00151   ' 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  the 
values  of  sin  d^  cos  d,  and  //.     Put : 

Xy  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be:  — 

^  =  p  cos  <f^  sin  (fi  —  a) 

rj  =  p  sin  cr'  cos  d  —  p  cos  <f^  sin  d  cos  ( /x  —  / ) 

^  =  p  sin  (f'  sin  d  -\-  p  cos  cp'  cos  d  cos  (//  —  /) 
and  their  variations.in  one  minute  of  mean  time  will  be:  — 

^f  =  [7.63992]  p  cos  <f'  cos  (//  -  /) 

r/  =  [7.63992]  p  cos  ^'  sin  d  sin  (//  -  /)  =  [7.63992]  ^  sin  d 

I^'  is  not  wcin'it'd. 

(2)  The  co-ordinates  x  and  ^  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  a/  and  y\  Their  logarithms  are  given  at  the  loot  of 
the  tables. 

(3)  The  distance  ni  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  tiie  observer, 
and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulee:  — 

m  sin  3f  =  X  —  c 
m  cos  M  ^  y  —  rj 

n  sin  N  =  a/—  ^' 

n  cos  N  =  y'—  7/ 

(4)  The  mdius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 
is  computed  by  the  formula 

L  =  Z—  "  tan/ 

Zand  f  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of.  the  beginning  or  end  of  the  eclipse, 

we  shall  have — 

77t  =  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 

time  is  computed  thus :     Find  the  angle  v''  from  the  equation, 

m  sin  (M—N) 
sm  if'  = ^—z '- 

There  will*be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  4'  's  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  (p  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  ^'  for  which 
cos  ^  is  positive.  This  valu**.  lies  between  the  limits  -f  90°  and  —  90°.  The  correction  r  to 
the  assumed  time  will  be  fojnd  in  minutes,  from — 

For  beginning :  vi  cos  ( Tlf  —  iV)         L  cos  4' 

n  n 

For  ending :  wi  cos  {M—N)         L  cos  i!> 

n  n 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  as  near  as  practicable  to  that  of  beginning,  and  another  near  that  of  ending.  These 
approximate  times  may  be  derived  from  the  chart  of  the  eclipse.  We  shall  thus  have  two  pairs 
of  values  of  r.  The  computation  for  the  first  assumed  time  will  give  a  small  and  nearly  correct 
value  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will 
give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time  will  give  a 
small  and  nearly  correct  value  for  the  end,  and  a  large  negative  and  inaccurate  one  for  the 
beginning.  We  shall  thus  deduce  two  times  of  beginning  and  two  of  ending,  of  each  of  which 
only  one  is  to  be  considered  approximately  correct. 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  compulation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
va4ues  of  t,  wlrch  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

Theorem. —  The  error  of  each  result  is  appros^imately  proportional  to  the  square  of  the  cor- 
rection  t,  multiplied  by  the  sine  of  the  sm/i's  hour-angle^  (/^— ^)i  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  r^  sin  (/jt— A)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  afternoon, 
and  its  value  should  never  materially  exceed  0"'.00J  t^. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  ii  is  belter,  after  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  s(?cond  of  time.  If  they  differ  too  widely,  farther  corrections  and  recomputa- 
tions  may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  cphemerides  is  such  that  a  prediction  may  he 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact, — The  position-angle,  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 
For  beginning :  P  =  JV  -  9''  ±  180° 

For  end :  P  =  JV  +  <' 

t  being  assumed  that,  in  each  case,  the  value  of  9''  is  taken  between  the  limits  ±  90®. 

Computation  of  the  Solar  Eclipse  of  1888,  February  1 1,  for  Sandy  Point,  Paiagonia,  whose  position  is 

Latitude,     ^  =  —    53°    9'.5 
Longitude,  /  =  -f    70°  53'.6 
Constants  for  the  given  place:  — 

P  sin  <f'  =  9.90127  71 
f>  cos  if,'  =  9.77880 

From  the  Eclipse  Chart  we  find  the  approximate  time  of  beginning  to  be  IP*  30"  Greenwich 
mean  time,  and  that  the  middle  of  the  eclipse  will  take  place  about  sunset  The  computation 
of  the  time  of  beginning  is  as  follows:  — 


JJeginiiing. 

an  Time,                       February 

11     11     ?0 

fJ- 

0            f          II 

168     52     48 

/i-A 

97     59     12 

p  cos  ^' 

9.77880 

sin  {fJ—^) 
logc 

9.99577 
9.77457 

7 

-f    0  59507 
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Mean  Time, 

F 

p  sin  tp' 
cosd 

(0 

Beginning, 
.h        m 

•ebruary     11     11     80 
9.90127  n 
9:98701 

9.88828  n 
-     0.77320 

p  cos  ^' 

sin  d 

cos  (m— ^) 

(2) 

9.77880 
9.38189  n 
9.14284  n 

(l)-(2) 

8.30253 
+     0.02009 
-     0.79329 

p  sin  <f^ 
svad 

(3) 

9.90127  n 
9.38189  n 

9.28316 
+     0.19194 

p  COS  ^' 

COS  d 

Cos(a£  — ^) 

(4) 

C 

9.77880 
9.98701 
9. 14284  n 

(3)+(4) 

8.90865*1 
-     0.08103 
+     0.11091 

^COS^ 

const,  log 
'cos(/x-^) 

logf' 

7.63992 
8.92164  n 

6.56156  n 
-     0.000364 

const,  log 
loge 
smd 

logy 

7.63992 
9.77457 
9.38189  n 

6.79638  n 
-     0.000626 

«-e 

-     0.37112 

y-^ 

-     0.45783 

i/-e' 

+     0.008926 

y'-y 

+     0.002669 

TO  sin  M 

OTCOs3f 

tan  M 

M 

sin  M 

logm 

-10 

9.56951  n 
9.66071  n 
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Greenwich  Mean  Time, 


rime,                       February 

n  sin  iV 

ncosiV 

Beginning, 
h        m 
11       11      30 

7.95066 
7.42635 

taniV 

N 

cosN 

logw 

0.52431 

73°  21' 9'' 

9,45710 

7.96925 

^^^n 

1.80113 

tan/ (Penumbra) 

log: 

7.67544 
9.04497 

Ctan/ 

I 

6.72041 

0.000525 

0.561960 

L 

0.561435 

M-N 

8m{M-N) 

log  m 

145°  40^31" 
9.75119 
9.77038 

logL 

9.52157 
9.74930 

sin  <,'' 

9.77227 
36°  17'  40" 

coe  {M-N) 

9.91691  ft 

1      "» 
log- 

1.80113 

1.71804  n 

-  -cos(M-iV) 

4-     52™.244 

logL 

cos  </' 

colog  n 

9.74930 
9.90633 
2.03075 
1.68638 

L  cos  (f'f 
n 

:t:48'».571 

-h  3«>.673 
1 1»>  30™ 

T  11^33™.673 

No  correction  is  necessary  as  the  computed  time  differs  very  little  from  the  assumed  time. 
The  local  mean  time  of  beginning  is  therefore  February  11,  6^  50™  6". 

Angle  of  position : 

iV  =  73    2l' 

180^  -  0  =  143     42 

P  217     3 

which  is  estimated  from  the  north  point  of  the  moon's  limb  toward  the  east 
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Elements  of  OccultaXions. — Pages  419 — 447  give  the  elements  for  the  prediction  of  the  times 
of  occultation  of  stars  and  planets  by  tlie  moon.  In  the  columns  referring  to  the  star,  those 
headed  Redans  from  1888.0  give  the  quantities  necessary  to  reduce  the  mean  place  of  the  star 
at  the  beginning  of  1888  to  its  apparent  place  at  the  time  of  occultation.  Tliese  reductions  are 
sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  fi\e.  columns  are  all  given  for  the  moment  of  geocentric  con- 
junction of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the  star 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth:  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circums<*.ribing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diam- 
eter will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the  common 
geocentric  hour-angle  of  the  moon  and  star  at  the  same  mom<mt,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  Y  gives  the 
co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  moment. 
Columns  x/  and  y'  give  the  iiourly  variation  of  x  and  y.  The  linear  unit  in  these  columns  is 
the  earth^s  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  />  sin  (p^  and  p  cos  <p\  are  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulae, 

sin  <p 
p  sm  ^'  = — ^ 

p  cos  cf'  =  F  cos  <p 
already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  H  —  ). 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle  A©,  putting 

where  A  is  the  longitude  west  of  Washington. 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Downes's 
table,  on  pages  448 — 449.     This  correction  will  have  the  same  sign  as  Aq. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus:  Compute  the  quanti- 
ties ^oi  ^^  and  T  from  the  formulae, 

^o  =  /'  cos  <p^  sin  ho 

^'  =  [9.4192]  cos  (Ao-fiAo) 
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T  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
have  the  V^^ashington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occuitation  is  about  an  hour.     Thence,  by  adding  0^.5  to  and 
subtracting  it  from  the   mean  time  of  apparent  conjunction,  we  shall  have  approximate  times 
of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 
r,  =r  r  -  0^.5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
d^  the  declination  of  the  star. 
(2)  Compute  for  the  moments  T  +  ^i  and  T  -|-  t2  the  following  quantities,  in  which  we  write 
r  for  each  of  the  quantities  7i  and  t2.     The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 
$    =  yo  cos  9>'  sin  (7*0  4-  "^ ) 

7)    =  p  sin  </  cos  d  —  />  cos  f'  sin  d  cos  (Jiq  -f-  t) 
c'  =  [9.4192]  p  cos  ^'  cos  {h^  -{•  r) 
r/  =  [9.4192]  p  cos  f'  sin  d  sin  (7*^  -f  t)  =  [9.4192]  S  sin  d 

y  =  Y  -h  y'  T 
Compute  OT,  iVf,  n  and  N  from  the  equations 

771  sin  ilf  =  a?  —  $ 
m  cos  M  ^=  y  —  rj 
nsin  iV  =.1/—  ^' 
n  cos  N  =y'  ^  r/ 

sin     i{'     =  [0.5650]  m  sin  (JVf  —  N) 
Then,  t\  and  t-i  from  the  equations 

^1  =  —    ,  cos  (3f  —  iV)  —      -  -/-  -'  cos  i!'     (Beginning.) 
t,  =  -  "^  cos  (  M  -  iV)  +  ^—^-^  cos  il'      (End. ) 

The  quantities  ti  and  ^2  will  then  be  the  corrections  in  minutes  to  be  applied  to  tlie  respective 
limes  T-|-  71  and  r+  tj  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  t^  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  otlier.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  witliin  a  fraction  of  a  minute  of  time. 

Asa  chf^ck  upon  the  result,  it  will  be  advisable  to  compute  ^,  ij,  d?  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

\/~(:r"-T)^>  {y-rj  ==  0.2723 
If  log  m  sin  (  M  —  iV)  =  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  deter- 
mine whether,  numerically,  sin  (/'  <^  1,  or  sin  v''  >  1-     In  the  latter  case,  the  impossible  value  of 
sin  (J'  indicates  that  an  occultiition  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon's  limb  is  within  the  errors  of  the  epliemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  </'  =  90°,  or  270°,  according 
as  sin  (M—  N)  is  positive  or  negative;  and  for  finding  the  time  of  nearest  approach, 

m  cos  ( M  —  iV ) 


n' 
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Putting  n  for  the  moon's  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be, 

r  [ms=n  {M --  N)  -0.2723] 

disregarding  the  sign  of  sin  {M —  N);  or,  allowing  for  the  augmentation  of  the  semidiameter, 

TT  [m  sin  (  M  -  iV)  -  0.2723]  [1  +  z  sin  r  ] 
where 

z  =  p  cos  f '  cos  d  cos  {ho  -{-  t)  -\-  p  sin  </  sin  d 

The  position-angle,  P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulae :  — 

P  =  JV  —  ^''  for  immersion, 

P  =  N  +  (/'  zkz  180°      for  emersion, 
it  being  supposed  that  the  value  of  v's  in  each  case,  is  taken  between  the  limits  i  90**. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

.      tan  C  =  -- J-  i-, 
ri  +  tr/ 

in  which  the  value  of  /  corresponding  to  the  phase  is  to  be  used.     Then 

V=  P  --  C 

is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east 

As  an  example  of  an  isolated  occultation,  we  shall  compute  that  of  <5Capricorni,  1888,  August 
20,  for  Glasgow,  Missouri,  whose  position  is 

y  =  +  39°  13'  4^'S 
X  r=  -^     l^    3'"  5".93 
Constants  for  the  given  place,  log  p  sin  <p'  =  9.79868 

log  p  cos  <f'  ==  9.88967 
From  the  table  of  elements,  page  435  H  =  —  0^'  43".  1 

Hence  /t„  =  if  —  ;.  =  -  1^  46'n.2 

From  DowNEs's  Table,  pages  448 — 449,  or  from  the  formulae  on  page  508,  we  find  the  cor- 
rection to  be  applied  to  the  Washington  mean  time  of  geocentric  conjunction  as  given  on  page 
435,  to  obtain  the  approximate  Washington  mean  time  of  apparent  conjunction,  which  is  thus 
found  to  be  10»'  5"',2. 

As  the  duration  of  the  occultation  will  be  about  one  hour  we  shall  therefore  subtract  and  add 
30'"  and  we  shall  have  the  approximate  Washington  mean  limes  of  immersion  and  emersion  to 
be  used  in  the  computation;  thus: 

For  Immersion,  t,  =  —  1.383;  Tj  =  Aug.  20,    9  35.2 

For  Emersion,  tj  =  —  0.383 ;  T^  =  Aug.  20,  10  35.2 


Immersiou. 

Emersion. 

/'• 

h      ni 

-      1  46.20 

h       m 

-     1  46.20 

T  (in  sidereal  time) 

-     1  23.23 

-     0  23.06 

Ao-h- 

^     3     9.43 

-     2     9.26 

Ao  +  r  (in  arc) 

-4T2V2V' 

—32°  18'  54'' 

sin  d 

9.45670  n 

9.45670  n 

cos  d 

9.98144 

9.98144 

p  cos  <p' 

9.88967 

9.88967 

sin  (/*o  -f  -) 

9.86664  71 

9.72801  n 

log.' 

9.75631  n 

9.61768  n 

^ 

-     0.57057 

-     0.41465 
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Smersion. 

p  sin  ip' 

9.79868 

9.79868 

C(>sd 

9.98144 

9.98144 

log  />  sin  sp'  cos  d 

9.78012 

9.78012 

(1) 

■f 

0.60273 

■f 

0.60273 

ft  cos  <f' 

9.88967 

9.88967 

sin  d 

9.45670  n 

9.45670  n 

cos  (K  -h  t) 

9.83086 

9.92692 

log  /)  cos  ^'  sin  rf  cos  (/i„  -|-  t) 

9. 17723  n 

9.27329  n 

(2) 

— 

0.15039 

— 

0.18763 

(l)-(2) 

+ 

0.75312 

+ 

0.79036 

(const.)         log 

9.41920 

9.41920 

p  cos  f '  cos  (A„  +  r) 

9.72053 

9.81659 

logc' 

9.13973 

9.23579 

^' 

-h 

0.13795 

-h 

0.17210 

(const.)         log 

9.41920 

9.41920 

log^ 

9.75631  n 

9.61768  n 

sin  d 

9.45670  n 

9.45670  n 

log  r/ 

8.63221 

8.49358 

V 

-f 

0.04288 

4- 

0.03116 

log;r' 

9.75174 

9.75174 

logr 

0.14092  n 

9.58357  n 

log.r 

9.89266  71 

9.33531  n 

X 

— 

0.78102 

— 

0.21642 

^ 

— 

0.57057 

— 

0.41465 

a?-e 

- 

0.21045 

+ 

0.19823 

logy' 

9.15685 

9.15685 

logr 

0. 14092  n 

9.58357  n 

log  /  r 

9.29777  n 

8.74042  n 

y'r 

— 

0.'i9850 

— 

0.05501 

y 

■f 

0.70550 

-f 

0.70550 

Y-\-y^T  =  y 

+ 

0.50700 

-h 

0.65049 

^ 

+ 

0.75312 

-h 

0.79036 

y-rj 

— 

0.24612 

— 

0.13987 

ar'-^ 

-h 

0.42665 

-h 

0.39250 

y'-V 

+ 

0.10062 

+ 

0.11234 

log  m  sin  M 

9.32315  n 

9.29716 

log  m  cos  A/ 

9.39115  71 

9. 14573  n 

tanM 

9.93200 

0. 15143  n 

M 

220°  32'  O'' 

125°  12' 26" 

sin  M 

9.81284  n 

9.91226 

iogm 

9.51031 

9.38490 

log  n  sin  N 

9.63007 

9.59384 

log  n  cos  N 

9.00268 

9.05053 

Ian  JV 

0.62739 

0.54331 

iV 

76°  43' 47'' 

740  1, 41/, 
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Immersion. 

COS  N 

9.36087 

9.43960 

logn 

9.64181 

9.61093 

const.         log 

8.22180 

8.22180 

logn^ 

7.86361 

7.83273 

M-N 

143°  48^  13'^ 

51M0'4y^ 

sin(M-iV) 

9.77125 

9.89159 

logm 

9.51031 

9.38490 

const.         log 

0.56500 

0.56500 

sin  <fi 

9.84656 

9.84149 

4' 

44°  37' 

43^57^50'^ 

cos(M-iV) 

9.90687  n 

9.79720 

log-, 

1.64670 

1.55217 

logJ*cos(M-iV) 

1.55357  n 

1.34937 

cos  il> 

9.85237 

9.85720 

[9.43500]  4-  n' 

1.57139 

1.60227 

i. 42376 

1.45947 

[9.43500] 


cos  (l> 


tx 


+ 


35.774 


26.531 


9.243 
62.305 
9^35.2 


t'l  (inaccurate) 

Wa.shington  conjunction  -|-  r 

li      ni 
Washington  mean  time  of  phase,  Au^.  20,  9  44.443 

-  I  1     3.990 

Glasgow  mean  time  of  phase,  Aug.  20,  8  40.453 

A  recomputation  for  these  dates  gives  the  following  results: 

Glasgow  mean  time  of  phase,  Aug.  20,  8^'  40"'.55 

The  position  angles  ( Q )  ai*e 

At  Iraraersion.  A  t  £morsioii. 

N  76     43.8  74       l'.7 

^  44     37 


Q 


32       6.8 


43 

180 
297 


57.8 


59.5 


22.355 


± 

28.805 

+ 

6.450 

— 

51.160 

10  35.2 

h      m 

10  41.65 

1 

3.99 

9 

37.66 

9»^  37"\84 


Prediction  of  Many  Occulta  Lions  for  a  Given  Place. — When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  con- 
venient course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascensioi,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  419 — 447,  gives  H^  the  Washington  hour-angle  at  th*i  moment  of  geocentric 
conjunction.  The  corresponding  geocentric  hour-angle  at  the  place  will  be 
ho  =  H  —  A  (^  =  west  longitude  from  Washington). 
The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  condition 
^  =  x;  or,  using  the  values  of  z  and  x, 

p  cos  <f^  sin  h  =i  x'  T 
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h  being  the  west  hour-angle  of  the  star  at  the  moment  ia  question,  and  r  the  interval,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentric  conjuncton.     We  shall  therefore  have, 

h  =  K  +  T 

for  the  hour-angle  at  the  end  of  the  interval  r  after  geocentric  conjunction.     In  strictness,  r 

should  here  be  multiplied  by  the  factor  1  -|-  ^  ^        ,  because  the  star  moves  a  little  more  than  15° 

in  an  hour  of  mean  time ;  but  the  error  arising  from  the  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  -s  therefore, 

f»  cos  if*  sin  (/to  -I-  r)  =  j/  T 

The  quantities  h^  and  xf  being  derived  immediately  from  the  data  of  the  ICphemeris,  the  quan- 
tity r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
h^  and  xf.     The  computation  of  t  is  effected  as  follows:     We  have 

sin  (  Ao  +  T  )  =  sin  A„  -I-  2  sin  ^  t  cos  (  A^  -f  J  't)  (1) 

The  value  of  t  in  arc  being  seldom  more  than  24®  we  may  put  t  itself  for  2  sin  ^  r.  The 
equation  will  then  become 

fj  cos  <f*  sin  Ao  -f  '  /^  c^s  if*  cos  (A^  +  i")  =^  x*  t 

from  which  we  find 

^^  jt>  cos  ^' sin  Ao       . 

j/  ^  k  ft  cos  if*  cos  (ho  -{-  ir)  ^  ' 

To  tabulate  t,  we  must  first  have  a  table  of  the  quantities 

c  =  />  cos  if*  sin  h 

^*  ^  [9A\9m]  p  cos  ^*  cos  h  ^' 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  h.  If  we  then  put  ^o  ^or  ^**c 
value  of  ^  corresponding  to  A  =  Ao  and  c'l  for  the  value  of  ^*  corresponding  to  A  =  A^  -i-  i  "^i 
we  shall  have 

Since  we  must  know  the  value  of  t,  approximately,  before  we  can  take  ^'i  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  converge 
so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  computing  values  of  t  for  the  two 
extremes  of  x*^  namely,  x*=OAH  and  a/=0.60,  because  the  approximate  values  of  t  can  then 
be  interpolated  for  all  intermediate  values  of  x*.     For  the  first  approximation  may  be  taken — 

J  T  =  50'"  sin  f  Ao     (for  x*  =  0.48) 

i  r  =  40"'  sin  _  Ao     (for  x*  =  0.60) 

o 

or,  the  approximate  values  of  t  may  be  taken  from  Mr.  Downes's  table,  pages  448 — 449.  It 
will  be  best  to  make  the  computation  for  every  30'"  of  A„,  and  to  find  the  intermediate  values 
of  r  for  every  10'"  by  interpolation.  Then  fir  each  30*"  of  A^  we  take  ^*  from  a  table  with 
the  argument  Ao -|- ^  r,  and  log  c  with  the  argument  A,„  and  thence  compute  r  by  (4).  If  the 
value  of  T  thus  arrived  at  differs  more  than  3'"  from  that  employ(;d  in  taking  out  ^',  a  new 
value  may  be  used  to  correct  ^',  and  the  computation  may  be  repeated.  The  values  corre- 
sponding to  i/=0.51,  a/  =  0.54,  and  x'  =  0.57,  can  then  be  computed  with  the  single  iaterpo- 
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lation  of  approximate  values  of  r,  aad  afterward  the  table  can  be  extended  by  interpolatioD  to 
every  0.01  of  a/  between  a/ =  0.48  and  a/ =  0.62.  It  will  be  best  to  compute  r  in  the  first 
place  to  every  0.001  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  The 
table  thus  formed  will  be  called  Table  I. 

The  values  of  tj  and  Y  ^^Y  ^^en  bo  tabulated  for  every  degree  of  the  star's  declination,  and 
every  10™  of  h.  It  will  not  be  really  necessary  to  compute  the  table  for  negative  values  of  d, 
since  by  putting 

Tji  =        p  sin  ^^  cos  d 

7i2  =  ^  f)  COS  (f^  sin  d  cos  k 

Tyi  may  be  given  in  a  table  of  single-entry ;  and  taking  rj2  from  the  table  of  double-entry  for  a 
positive  d,  we  shall  have 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  ly  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  €U8  to  save  taking 
out  7^1  and  ry2  separately. 

This  table  for  r)  will  be  called  Table  II,  and  the  corresponding  one  for  tj'  with  the  same 
arguments  Table  HI.     The  precepts  for  using  the  tables  will  then  be  as  follow:  — 

From  Table  I  with  the  arguments  a/  and  H — ?.=ko  take  out  the  value  of  t.  It  will  be 
sufficient  to  use  the  nearest  0.01  of  s/.  z  will  be  of  the  same  sign  as  /Iq.  Then,  enter  Table 
II  with  the  arguments  d  (the  star's  declination)  and  A  =  /to  4-  ^,  and  take  out  the  value  of  ij. 
Form  the  quantities  y  =  Y  -\-  y^  r^  and  y  —  rj.  If  the  latter  quantity  lies  between  the  limits 
±0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits  ±0.33, 
it  is  almost  certaia  that  there  will  not  be  an  occultation.  Between  the  years  1881  and  1890 
these  last  limits  may  be  reduced  to  ±  0.32,  and  cases  near  this  limii  may  be  rejected  if  y'  '^ 
small.     A  convenient  rule  to  adopt  will  be  — 

y'  <  0.10,  limits  =  ±  0.29 

0.10<  y  <  0.15,  limits  =  ±  0.30 

0.15  <  y  <  0.20,  limits  =  ±  0.31 

0.20  <  y'  limits  =  ±  0.33  or  ±  0.32 

Here,  only  the  absolute  value  of  y'  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

If  y  —  t;  falls  between  the  limits  thus  indicated,  take  the  values  of  ^'  and  rj'  from  the  appro- 
priate tables  and  compute  u,   Q  and  A   from  the  equations 

V  sin  Q  =  y^  —  rj^ 

V  cos  Q  =  x'  —  ^' 

A   =  (y  —  Tf)  cos  Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  though  the  moon  may  graze 
the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

•=-^  =  0^23       iP<^^) 

0.2723  sin  P 

r, 

We  shall  then  have — 

Local  mean  time  of  immersion,   T  —  A  -f-  t  -f-  ti  —  Tg 
Lfocal  mean  time  of  emersion,      T—  A  +  r-j-Ti-f-rg 
Position-angle  from  north  toward  east  at  immersion,   180®  —  Q  -^  P 
Position-angle  from  north  toward  east  at  emersion,      180**  —  Q  -f  P 
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In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  tu  go  over  the  list 
of  (►ccultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are:  — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2.  The  quantity  H  —  X,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  veiy  rare  occasions  an  emersion  might  be  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T—  >i,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  ^  on  the  bottom  of  a  sheet  of 
paper,  and,  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
(  1 )  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the 
com^^uter  passes  on.  Very  often  it  will  require  some  examination  to  find  whether  H—X  or 
T— A  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occultation  for  trial 
and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less 
than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked 
for  trial. 

Phenomena  of  Planets  and  Satellites^  pages  450 — 485. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  and  Veniis^  pages  450 — 451. — The  angle  ^,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun,  makes  with 
the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south. 
This  position-angle  is  reckoned  from  0°  to  360°,  as  in  the  measurement  of  double  stars,  the 
planet  taking  the  place  of  the  central  star.  But  its  measure  is  90°  greater  than  that  of  a  double 
star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc- 
tion of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  illuminated 
portion  of  the  disk  on  his  right. 

Satellites  and  Disk  of  Mars^  page  452. — This  page  gives  the  Washington  mean  times  of  the 
greatest  eastern  and  western  elongations,  the  position  angles  and  the  distances  of  the  satellites 
from  the  centre  of  the  planet,  for  three  weeks  preceding  and  following  opposition. 

Satellites  of  Jupiter^  pages  453 — 477. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page ;  the  diagram  is  on  page  453. 

Phenomena^  pages  484 — 485. — The  conjunctions,  quadratures,  and  oppositions  of  the  planets 
with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs  from  that  of  the 
sun  by  0°,  90°  or  180°. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  hy  Observed  Altitude  of  Polaris. — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  1^  17™.6. 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
date  of  observation,  from  pages  dO^i — 313  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 
AND  NAUTICAL  ALMANAC  FOR  1888. 

The  adopted  constants  of  precession,  nutation,  and  aberration  are  those  of  Struve  and  Peters, 
namely: —  * 

Pi-ecesHion  =  50".24n  +  0''.0002268  t 
Nutation      =    9''.2231  +  0".000009    / 
Aberration  =  20".4451 
in  which  /  is  the  number  of  years  after  1800.0. 

The  obliquity  of  the  echptic  is  tliat  of  IIanse.n's  Tables  du  Soleil,  which  is  0".31  greater  than  that 
of  Peters,  given  in  the  issues  of  this  EpheuitM-is  preceding  that  for  1882.  A  com])arison  of  Hansen's 
mean  obliquity  with  that  of  Peters  and  of  Le  Verrier  at  different  epochs  is  given  in  tlie  following 
table:— 


Epoch. 

1750 
1800 
1850 
1900 

Hansen. 

Peters. 

17.'44 

54.22 

30.99 

7.76 

Le  Verrier. 

19.42 

55.(3:^ 

31.83 

8.03 

H.— P. 

H.-L. 

23    28     18.19 
2:3    27    54.80 
^i    27    31.42 
23    27      8.02 

+  075 
+  0.58 
+  0.43 
+  0.26 

—  1 .23 

—  0.83 

—  0.41 

—  0.01 

The  formuloe  for  reducing  the  places  of  the  fixed  stai-s,  page  280,  cori*espond  to  the  «Sitor  Tables 
of  the  American  Ephemeris,  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  l)een  reduced  to  Newcomb's  fundamental  standard  in 
the  catalogue  attached  to  the  }Vaskington  Observations  for  1870,  Appendix  II,  with  the  following 
exceptions:  The  right  ascensions  of  the  48  circuujpolnr  stars  north  of  60°  north  declination  ni-e 
from  Dr.  Gould's  Standard  Places  of  Fundamental  Slars^  second  edition.  United  States  Coast  Survey 
Ofiice,  18()6.  Of  the  twelve  stMrs  south  of  50°  south  declination,  the  positions  of  /?  Hydri,*  a  Trianguli 
Australis,  and  dOctantis,  have  been  corrected  from  (hitn  funiished  by  Dr.  Gould;  while  the  remaining 
nine  are,  as  before,  from  the  British  JVauiical  Almanac  for  1848. 

The  right  ascensions  of  additional  stars  in  the  general  list,  for  which  no  apparent  places  are  given 
in  the  subsequent  section,  have  been  taken  pnitly  from  th?^  Caialofrue  of  1098  Standard  Clock  and 
Zodiacal  Stars,  forming  Part  IV^  of  Vol.  1  of  Astronomical  Papers  Prepared  for  the  Use  of  the  American 
Ephemeris  and  Mtutica!  Almajiac,  Washington,  1881;  and  partly  from  the  catalogue  of  the  Astonomische 
Gesellschafl  of  1878.  A  few  have  l)een  derived  from  recent  catido.i:ut»s  without  a  rigorous  reduction 
for  equinox. 

The  menu  declinations  of  sUus  are  taken  from  Boss's  paper  in  the  Report  of  the  JSTorthem  Boundary 
Commission,  Washington,  1879,  for  all  star;  found  therein.  The  declinations  of  all  the  other  stars 
have  been  reduced  to  the  same  standard,  except  those  of  the  additional  ones  above,  which  have  l>een 
taken  partly  from  thr  Astronomische  Gesellschnft  list,  and  partly  from  places  in  recent  catalogues. 
To  the  apparent  places  of  Sinus  and  Procyon  have  been  applied  the  periodic  corrections  resulting 
from  AuwERs'a  investigations. 

The  values  of  these  corrections  nre:  — 
Year. 


Sirius. 

Procyon. 

A  a  =  +  0.063        A  <J  =  —  0.97 

A  r/  =  +  0.026         A  ^5  =  +  0.97 

A  a  =  +  0.086        A  tJ  =  —  0.89 

A  a  =  +  0.a%          A  rf  =  +  0.90 

1888.0 
1889.0 
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The  ephemeris  of  the  sun  id  constructed  from  Hansen  and  Olufsen's  Tables  du  Soleily  Copenhagen, 
I85ij,  except  that  Struve's  aberration  has  been  used.    This  is  equivalent  to  adding  0'M9  to  the  true 
longitudes,  but  it  does  not  affect  the  right  ascensions  and  declinations.     The  sun's  rectangular  equatorial 
co-ordinates  have  been  computed  from  the  longitudes  and  latitudes  by  the  following  formulae :  — 
X  =  /2  cos  / 

y  =  i?  sin  /  cos  6.  —  19.3  R  ;^ 
Z  =  i2  sin  /.  sin  u  +  44..5  R  .i 
The  reductions  to  mean  equinox,  1888.0,  are  computed  by  the  formulee, 
^  X'  =  -}-  Fsec  6>  A  /  sin  I" 

A  F  =  —  Xcos  M  A  /  sin  I"  -f  Z  A  i.i  sin  1"  —    9.4  r  i2  sin  (  /  +  187*> ) 
A  Z'  =  —  X  sin  (.,  A  >  sin  I"  —  F  A  ^  sin  V  +  21.7  r  R  sin  (  /  -f  l&T  ) 
Wherein — 

/.  and  /?    are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of  the  date; 
(J,    the  obliquity  of  the  ecliptic; 
A  ?. ,     the  reduction  of  longitude  for  precession  and  nutation  from  January  0; 
A  cj,     the  i-ednctioii  of  the  mean  to  the  apparent  obliquity; 
r ,     the  fraction  of  the  year  since  January  0. 
The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.     The  con-ection  for  latitude 
has  been  taken  from  Goetze's  paper  in  the  Jistronomical  Journal,  Vol.  If,  jia^e  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb's  Invtsiiga- 
lion  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it,*  is  8". 848.  The  adopted  semi- 
diameter  of  the  sun  at  the  earth's  mean  distance  is  16'  2".  In  the  compuUitions  pertaining  to 
eclipses,  Bessel's  semidiameter,  IS'  59".788  has  been  used. 

The  right  ascension,  declination  and  ]>araliax  of  the  moon  are  derived  from  Hansen's  Tables  dt  la 
Lmne,  London,  1857,  the  /nean  longitude  l)etiig  cf»rrected  in  accordance  with  Newcomb's  Researdies  on 
the  Motion  of  the  Moon,  Part  1,  page  268,t  and  a  corrected  table  being  substituted  for  Table  XXXIV. 
The  semidiameter  of  tlie  moon  is  computed  from  the  moon's  horizontal  parallax  l»y  the  formula, 

,S?  =-  0.272274  -  -+-  2".5 

The  constant  2".5  is  omitted  in  the  com[)Utation  of  eclipses  and  occiiltalions,  as  due  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercurif,  Washington, 
1864.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the  Additions  to  fh** 
Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington,  1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindenau's  Tables. 
Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  of  Lindenau's  Elements  of 
Mars,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have  also  been  discussed 
and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  j»er- 
turbations  produced  by  Jupiter  have  been  increased  by  ^\t  of  their  value.  The  following  are  the 
corresponding  corrected  elements  and  annual  variations  for  Washington,  1855.0:  — 

L   =  320  18  ^i',87    +  68910L1527    / 
T    =  333  23  17.84    +  a5.9990    / 

8  =    48  25  55.29    +  27.6997    t 

t     =-      1  51     2.20    —  0.02141  / 

e     =        19238".75    +  0.18549  t 

n    =      689050^.8927 
a    =  1.5236915 
The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvard's  Tables, 
with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the  formula;. 

The  ephemeris  of  Saturn  is  derived  from  a  provisional  theory  constructed  hy  Mr.  George  \V. 
Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables,  pul>- 
lished  by  the  Smithsonian  Institution, 


*  Astronomical  Observations  made  at  the  U.  S.  Jfaval  Observatory,  Washington,  IHG-'*,  Appendix  II. 
\  Astronomical  Observations  made  at  the  U.  S.  J^aval  Obserratortj,  Washington,  1875,  Appendix  II. 
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CONSTRUCTION  OF  THE  EPHEMERTS. 
The  semidiaineters  of  the  planets  are  computed  from  the  followiug  values:  — 

Seniicliainetcr.  Log  Dist.  Authority. 


519 


Le  Verrier,  Tlitory  of  Mercury. 

Peirce,  from  the  Washington  Obser- 
vations of  1845  and  184(),  made 
with  the  Mural  Circle. 


The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  are  adapted  to  Bessel's 
method,  using  the  siM?cial  forms  in  Chauvenet's  Sphericcd  and  Practiced  Jisironomy.  The  adopted 
semidiameters  are: — 


Mercury 

3.34 

0.00 

Venus 

8.546 

±  0.086 

0.00 

Mars 

2.842 

.4:  0.057 

0.25 

Jupiter  (polar) 

18.78 

-j-  0.067 

0.70 

Saturn  (polar) 

8.77 

j-  0.039 

0.95 

Uranus 

1.68 

±  0.3 

1.30 

Neptune 

1.28 

1.48 

Jupiter  (equatorial) 

20.00 

0.70 

Saturn  (equatorial) 

9.38 

0.95 

Semidiameter  of  the  sun  at  distance  unity . 
Ratio  ot  radius  of  moon  to  radius  of  earth 


959.788 
0.27227 


The  eclipses  of  Jupiter's  satellites  are  computed  from  Tonn's  Continuation  of  Damoiseau's  Tables, 
Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Woolhouse's  Tables,  British 
Nautical  Almanac  for  1835,  Table  II  of  each  s  itellite  having  been  adapted  to  Damoiseaf's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manuscnpt  tables 
prepared  by  Professor  Newcomb. 

The  apparent  elements  of  the  rings  of  Satin*n  are  computed  from  Bessel's  data,  except  those  for 
the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellitt^  of  Neptune  ai-e  computed  from  the 
data  of  Professor  Newcomb's  Uranian  and  Neptunian  Systems,  Washington,  1875. 

In  compiling  the  positions  of  observatoricis,  the  latest  available  data  have  been  used.  The  positions 
have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  dii-ectore  of  the  Observatories, 
in  response  to  a  circular  issued  by  the  Superintendtmt  of  the  American  Ephemeris. 

The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are  derived  from 
Bessel's  elements  of  the  terrestrial  spheroid,  as  adopted  in  Table  III  of  Chauvenet's  Sphericcd  and 
Practical  Astronomy,  Vol.  II:  — 

log  «  =  8.9122052 
^'  —  ^  ==  —  1  r  30".65  sin  2  ^  +  rM6  sin  4  <p 

log  p  ==  9.9i><)2747  +  0.0007271  cos  2  ^^  —  0.0000018  cos  4  <p 
Table  IV,  for  finding  the  latitude  from  an  obseiTed  altitude  of  Polaris,  is  constructed  for — 
(  1  )  An  altitude  of  Polaris  equal  to  45°. 
( 2  )  A  declination  of  Polaris  equal  to  -\-  88°  42'.4. 

The  principal  compulations  of  the  Ephemeris  have  been  distributed  in  the  following  mamier: — 
The  sun  has  been  computed  by  Mr.  IOastwood;  the  moon's  longitude,  latitude,  semidiameter  and 
horizontal  parallax,  by  Professor  Keith;  rifflit  ascension  and  declhiation,  by  Professor  Van  Vleck; 
culminations,  by  Professor  RirNKLE;  liniar  distances,  by  Mr.  W.  B.  Oliver;  Mercury  and  Venus,  by 
Mr.  E.  P.  Austin;  Mars,  Jupiter,  Saturn,  Uranus,  and  Neptune,  by  Mr.  Roberdeau  Buchanan;  Jupiter's 
satellites,  by  Mr.  W.  F.  McK.  Ritter.  The  fixed  stars  have  been  jirepared  by  Mr.  Wiessner  and  Mr. 
H.  Meier;  the  general  constants  for  their  reduction,  by  Mr.  Wiessner;  the  occultations,  by  Mr.  J.  O. 
Wiessner;  and  the  eclipses  have  been  computed  and  the  charts  projected  by  Mr.  Buchanan. 
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CORRECTION  REQUIRED,  ON  ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOON'S 

MOTION,  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 
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Difference  of  the  Proportional  Logarithms  in  the  Ephemeris. 
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The  correction  ia  to  be  ndded  to  the  approximate  Greenwich  time  when  the  proportional  logarithms  in  the 
Ephemeris  are  decreasing,  and  subtracted  when  they  are  increasing. 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  8UBTEACTED  FROM  A  SIDEREALi  TIME  INTERVAL. 

Side. 
toaL 

m 

0*^- 

P 

gh. 

3^ 

4^ 

5^ 

6*^ 

7b. 

Por 
SeooDda. 

lU        8 

m      B 

in      8 

m      8 

m      8 

m     8 

m 

8 

in      8 

8 

8 

0 

0    0.000 

0     9,830 

0  19.659 

0  29.489 

0  39.318 

0  49.148 

0  58.977 

1    8.807 

0 

0.000 

1 

0    0.164 

0    9.993 

0  19.823 

0  2i».653 

0  39.482 

0  49.312 

0  59.141 

1    8.971 

1 

0.003 

2 

0    0.328 

0  10.157 

0  19.987 

0  29.816 

0  39.646 

0  49.475 

0  59.305 

1    9.135 

2 

0.005 

3 

0    0.491 

0  10.321 

0  20.151 

0  29.980 

0  39.810 

0  49.6:39 

0  59.469 

1    9.298 

3 

0.008 

4 

0    0.655 

0  10.485 

0  20.314 

0  30.144 

0  :39.974 

0  49.803 

0  59.633 

1    9.40^ 

4 

0.011 

5 

0    0.819 

0  10.649 

0  20.478 

0  30.308 

0  40.137 

0  49.967 

0  59.796 

1    9.626 

5 

0.014 

6 

0    0.983 

0  10.813 

0  20.642 

0  30.472 

0  40.301 

0  50.131 

0  59.960 

1    9.790 

6 

0.016 

7 

0    1.147 

0  10.976 

0  20.806 

0  30.635 

0  40.465 

0  50.295 

0.124 

1    9.954 

7 

0.019 

8 

0    1.311 

0  11.140 

0  20.970 

0  30.799 

0  40.629 

0  50.458 

0.288 

1  10.118 

8 
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9 

0    1.474 

0  11.304 

0  21.134 

0  30.963 

0  40.793 

0  50.622 

0.452 

1  10.281 

9 
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10 

0    1.638 
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0  21.297 

0  31.127 

0  40.956 

0  50.786 

0.616 

1  10.445 

10 
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11 

0    1.802 
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0  31.291 

0  41.120 
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0.779 

1  10.609 

11 

0.0:50 

12 

0    1.966 

0  11.795 

0  21.6-J5 

0  31.455 

C  41.284 

0  51.114 

0.943 

1  10.773 

12 

0.033 

13 

0    2.130 

0  11.959 

0  21.789 

0  31.618 

0  41.448 

0  51.278 

1.107 

1  10.937 

13 

0.035 

14 
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0  51.441 

1.271 
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14 
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15 
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15 
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16 

0    2.621 
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1(5 
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17 

0    2.785 
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1  ll.i92 

17 
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18 

0    2.949 
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0  32.438 
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1.926 
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18 
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0    3.113 
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0  32.601 

0  42.431 

0  52.260 
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19 

0.052    . 

20 

0    3.277 
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0  52.424 

2.254 
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20 
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21 
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2.582 
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22 
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23 
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0  23.427 
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0  43.086 

0  52.916 

2.745 

1  12.575 

23 
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24 
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24 
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25 
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25     0.0G8 

20 

0    4.259 

0  14.089 

0  23.919 

0  33.748 

0  43.578 

0  53.407 

3.237 

1  i;3.0G6 

26     0.(r71    , 

27 

0    4.423 

0  14.2;>3 

0  24.082 

0  33.912 

0  43.742 

0  53.571' 

3.401 

1  13.230 

27     0.074    1 

28 

0    4.587 

0  14.417 

0  24.246 

0  34.076 

0  43.905 

0  53.735 

3.564 

1  13.394 

28     0.07(i 

29 

0    4.751 

0  14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

3.728 

1  13.558 

29     0.079 

30 

0    4.915 

0  14.744 

0  24.574 

0  34.403 

0  44.233 

0  54.063 

3.892 

1  13.722 

30 

0.082 

31 

0    5.079 

0  14.908 

0  24.7:^8 

0  34.567 

0  44.397 

0  54.226 

4.056 

1  13.886 

31 

0.085 

32 

0    5.242 

0  15.072 

0  24.902 

0  34.7:n 

0  44.561 

0  54.390 

4.220 

1  14.049 

32 

0.0^7 

'X\ 

0    5.406 

0  15.236 

0  25.065 

0  34.895 

0  44.724 

0  54.554 

4.384 

1  14.213 

33 

0.01)0 

34 

0    5.570 

0  15.400 

0  25.229 

0  35.059 

0  44.888 

0  54  718 

4.547 

1  14.377 

34 

0.(it»3 

:» 

0    5.734 

0  15.563 

0  25.:393 

0  35.223 

0  45.052 

0  54.882 

4.711 

1  14.541 

35 

0.096 

36 

0    5.898 

0  15.727 

0  25.5r)7 

0  35.386 

0  45.216 

0  55.046 

4.875 

1  14.705 

:i6 

0,098 

37 

0    6.062 

0  15.891 

0  25.721 

0  35.550 

0  45.380 

0  55.209 

5.039 

1  14.868 

37 

0.101 

38 

0    6.225 

0  16.055  1  0  25.8a5 

0  35.714 

0  45.544 

0  55.373 

5.203 

1  15.032 

:i8 

0.104    1 

:J9 

0    6.389 

0  16.219 

0  26.048 

0  35.878 

0  45.707 

0  55.537 

5.367 

1  15.196 

:39 

0.106 

40 

0    6.rS3 

0  16.38:5 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

5.530 

1  15.360 

40 

0.109 

41 

0    6.717 

0  1().546 

0  26.:i7() 

0  36.206 

0  46.035 

0  55.865 

5.694 

1  15.524 

41 

0.112 

42 

0    6.8H1 

0  16.710 

0  26.540 

0  36.369 

0  46.199 

0  56.028 

5.858 

1  15.688 

42 

0.115 

43 

0    7.045 

0  16.874 

0  26.704 

0  36.533 

0  46.363 

0  56.192 

6.022 

1  15.851 

43 

0.117 

44 

0    7.208 

0  17.0:« 

0  26.867 

0  36.697 

0  46.527 

0  56.356 

6.186 

1  16.015 

44 

0.1:iO 

45 

0    7.372 

0  17.202 

0  27.031 

0  36.861 

0  46.690 

0  56.520 

6.350 

1  16.179 

45 

0.123 

46 

0    7.536 

0  I7.:m 

0  27.195 

0  37.025 

0  46.854 

0  56.684 

6.513 

1  16.343 

46 

0.126 

47 

0    7.700 

0  17.55i9 

0  27.359 

0  37.188 

0  47.018 

0  56.848 

6.677 

1  16.507 

47 

0.128 

48 

0    7.H(i4 

0  17.693 

0  27.523 

0  37.352 

0  47.182 

0  57.011 

6.841 

1  16.671 

48 

0.1  :n 

49 

0    8.027 

0  17.857 

0  27.687 

0  37.516 

0  47.346 

0  57.175 

7.005 

1  16.834 

49 

o.vM  ; 

50 

0    8.191 

0  18.021 

0  27.8r.O 

0  {V7.680 

0  47.510 

0  57.339 

7.169 

1  16.998 

50 

0.1:57   , 

51 

0    8.355 

0  18.1K-> 

0  28.014 

0  37.844 

0  47.673 

0  57.503 

7.332 

1  17.162 

51 

0.i:3i) 

52 

0    8.519 

0  18.349 

0  2H.178 

0  38.008 

0  47.8:W 

0  57.667 

7.496 

1  17.326 

52 

0.142 

53 

0    8.68:J 

0  18.512 

0  2H.:?42 

0  :\8.171 

0  48.001 

0  57.831 

7.660 

1  17.490 

53 

0.145 

54 

0    8.847 

0  18.676 

0  28.5CK) 

0  38.335 

0  48.165 

0  57.994 

7.824 

1  17.654 

54 

0.147    1 

55 

0    9.010 

0  18.840 

0  2SJ^0 

0  :^.499 

0  48.329 

0  58.158 

7.988 

1  17.817 

55 

0.150 

1    5(> 

0    9.174 

0  19.(K)4 

0  28.8:53 

0  :W.663 

0  48.492 

0  58.:i22 

8.152 

1  17.981 

56 

0.153 

57 

0    9.338 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58.486 

8.315 

1  18.145 

57 

0,156 

58 

0    9.502 

0  i9.:i:u 

0  29.161 

0  38.991 

0  48.820 

0  58.a^>0 

8.479 

1  18.309 

58 

0.158 

59 

0    9.666 

0  19.495 

0  29.325 

0  39.154 

0  48.984 

0  58.814 

8.643 

1  18.473 

59 

0.161 

Side- 
real. 

Oh. 

Ih. 

2b. 

3^ 

4h. 

5"^' 

6^ 

7b. 

1 
For 
Seconds. 
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TABLE  II.— SIDEEEAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 1   Oh. 

real.    ^ 


gh.   I  iQh. 


I 


0 

I 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 

IC 
17 

18 
19 

20 
21 
22 
23 
24 

25 
"26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 

47 
48 
49 

50 
51 
52 
5:^ 
54 

55 
56 

57 
58 
59 


Side- 
real. 


l^.(>3()  1  ^8.406 

l-..^00  I  1  28.630 

1H.964  I  1  :iH.704 

19. 1^:8  1  2:\ar^ 

19.^2  1  Stt).121 


1 

1 
1 

I 
1 

1  19.456 
1  10.019 
1  19.783 
1  19.947 
1  20.111 

1  20.275 
1  20.439 
1  20.004 
1  20.706 
1  20.930 

I  21.094 
1  21.2r;S 
1  21.422 
1  21.0.S5 
1  21.749 

1  21.913 
1  22.077 
1  22.241 
1  22.404 
]  22.568 

1  22.732 
1  22.896 
1  23.000 
1  23.224 
1  23.387 

1  23.551 
1  23.715 
1  23.879 
1  24.043 
1  24.207 

1  24.:J70 

1  24.534 

1  24.698 

1  24.802 

1  25.026 

1  25.190 

1  25.353 

1  25.517 

1  25.081 

1  25.845 

1  26.009 
1  26.172 
1  26.336 
1  26.500 
1  26.664 

1  26.828 
1  20.992 
1  27.155 
1  27.319 
1  27.483 

1  27.647 
1  27.811 
1  27.975 
1  28.1:?8 
1  28.302 


1  29.285 
1  29.449 
1  29.013 
1  29.777 
1  29.940 

1  30.104 
1  30.208 
1  30.432 
1  30.590 
1  30.760 

1  30.923 
1  31.087 
1  31.251 
1  31.415 
1  31.579 


8^»- 


31.743 
31.906 
32.070 
32.234 
32.398 


1  32.562 
1  32.726 
1  32.889 


33.053 
33.217 


1  33.381 
1  33.545 
1  33.708 
1  33.872 
1  34.0:^ 


:M.200 
34.304 
34.528 
34.091 
34.855 


1  35.019 
1  35.183 
1  :5:,.347 
1  35.,- 11 
1  :iij.074 

1  35.838 
1  36.002 
1  36.166 
1  36.330 
1  36.493 


36.657 
36.821 
:)6.985 
37.149 
37.313 


1  37.476 
1  37.640 
1  37.804 
1  37.9(i8 
1  38.132 


1  38,296 
1  :J8.459 
1  :i8.623 
1  38.787 
1  38.951 


39.115 
39.279 
39.442 
39.006 
39.770 


1  39.934 
1  40.098 
1  40.2^)1 
1  40.425 
1  40.569 

1  40.753 
1  40.917 
1  41.081 
1  41.244 
1  41.408 


41.572 
41.736 
41.900 
42.0(i4 
42.227 


1  42.391 
1  42.555 
1  42.719 

1  42.883 
1  43.047 

1  43.210 
1  43.374 
1  43.538 
1  43.702 
1  43.806 

1  44.029 
1  44.193 
1  44.357 
1  44.521 
1  44.085 

1  44.849 
1  45.012 
1  45.176 
1  45.340 
I  45.504 

1  45.668 
1  45.832 
1  45.995 
1  46.159 
1  46.323 


11* 


-i- 


1  48.125 
1  48.289 
1  48.453 
1  48.017 
1  48.780 

1  48.944 
1  49.108 
1  49.272 
1  49.436 
1  49.000 

1  49.763 
1  49.927 
1  50.091 
1  50.255 
1  50.419 

1  50.583 
1  50.746 


50.910 
51.074 
51.238 

51.402 
51.565 
51.729 
51.893 
52.057 

1  52.221 
1  52.385 


52.548 
52.712 
52.876 

53.040 
53.204 
53.368 
53.531 
53.695 

1  53.a-;9 
1  54.023 
1  54.187 
1  54.351 
1  54.514 

1  54.678 
1  54.842 
1  55.006 
1  55.170 
1  55.333 

1  55.497 
1  55.661 
1  55.825 
1  55.989 
1  56.153 


W- 


1  46.487  I  1  56.316 
1  40.():.1  1  5().480 


1  40.815 
1  46.978 
1  47.142 

1  47.3(K) 
1  47.470 
1  47.034 
1  47.797 
I  47.901 


10^ 


1  5G.044 
1  50.808 
1  56.972 


57.136 
57.299 
57.403 
57.627 
57.791 


m      8 
1  57.955 
1  58.119 


58.282 
58.446 
58.610 


1  58.774 
1  58.938 
1  59.101 
1  59.265 
1  59.429 

1  59.593 
1  59.757 

1  59.921 

2  0.084 
2    0.248 


0.412 
0.576 
0.740 
0.904 
1.067 

1.231 
l.:i95 
1.559 
1.7-23 

1.887 

2  2.050 

2  2.214 

2  2/S78 

2  2.542 

2  2.706 


2  2.869 

2  3.033 

2  3.197 

2  3.361 

2  3.525 

2  3.089 
2  3.852 
4.016 
4.180 


2 
2 
2    4.344 


2  4.508 

2  4.672 

2  4.835 

2  4.999 

2  5.163 


5.327 
5.491 
5.655 

5.818 
6.982 


2  6.146 

2  6.310 

2  6.474 

2  6AY37 

2  6.801 


2  6.965 

2  7.129 

2  7.293 

2  7.457 

2  7.620 


11^ 


12^ 


IS**- 


m  8 

2  7.784 

2  7.948 

2  8.112 

2  8.276 

2  8.440 


2  8.603 

2  8.767 

2  8.931 

2  9.095 

2  9.259 

2  9.423 

2  9.586 

2  9.750 

2  9.914 

2  10.078 

2  10.242 

2  10.405 

2  10.569 

2  10.733 

2  10.897 

2  11.061 

2  11.225 

2  11.388 

2  11.552 

2  11.716 

2  11.880 

2  12.044 

2  12.208 

2  12.371 

2  12.535 

2  12.699 

2  12.863 

2  13.027 

2  13.191 

2  13.354 

2  13.518 

2  13.682 

2  13.846 

2  14.010 

2  14.173 


14.337 
14.501 
14.6(i5 
14.829 
14.993 


2  15.156 
2  15.320 
2  15.484 
2  15.648 
2  15.812 


15.976 
16.139 
16.303 
16.467 
16.631 


2  16.795 
2  16.959 
2  17.122 
2  17.286 
2  17.450 


13^ 


14b. 


15' 


m  8 
2  17.614 
2  17.778 
2  17.941 
2  18.105 
2  18.269 

2  18.433 

2  18.597 

2  18.761 

2  18.924 

2  19.088 

2  19.252 

2  19.416 

2  19.580 

2  19.744 

2  19.907 

2  20.071 
2  20.235 
2  20.399 
2  20.563 
2  20.727 

2  20.890 
2  21.054 
2  21.218 
2  21.382 
2  21.546 

2  21.709 
2  21.873 
2  22.037 
2  22.201 
2  22.365 

2  22.529 
2  22.692 
2  22.856 
2  23.020 
2  23.184 

2  23.348 
2  23.512 
2  23.675 
2  23.839 
2  24.003 

2  24.167 
2  24.331 
2  24.495 
2  24.658 
2  24.822 

2  24.986 
2  25.150 
2  25.314 
2  25.477 
2  25.641 

2  25.805 
2  25.969 
2  26.i:i3 
2  26.297 
2  26.460 


26.624 
26.788 
26.952 
27.116 
27.280 


m  8 
2  27.443 
2  27.607 
2  27.771 
2  27.935 
2  28.099 

2  28.263 
2  28.426 
2  28.590 
2  28.754 
2  28.918 

2  29.082 
2  29.245 
2  29.409 
2  29.573 
2  29.737 

2  29.901 
2  30.065 
2  30.228 
2  30.392 
2  30.556 

2  30.720 
2  30.884 
2  31.048 
2  31.211 
2  31.375 

2  31..539 
2  31.703 
2  31.867 
2  32.031 
2  32.194 

2  32.358 
2  32.522 
2  32.686 
2  32.850 
2  33.013 

2  33.177 

2  33.-341 

2  33.505 

2  33.609 

2  33.833 

2  33.996 

2  34.160 

2  34.324 

2  34.488 

2  34.652 


14b. 


34.816 
34.979 
35.143 
35.307 
35.471 

35.635 
35.798 
35.962 
36.126 
36.290 

2  36.454 
2  36.618 
2  36.781 
2  36.945 
2  37.109 


15' 


For 
Seconds. 


0  0.000 

1  <  0.U03 


2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25  i  0.068 

26  !  0.071 

27  I  0.074 

28  I  0.076 

29  0.079 

30  I  0.082 

31  0.085 

32  i  0.087 

33  0.090 

34  0.093 


0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.0o3 
0.066 


35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 

40 
47 
48 
49 

50 
51 
52 
53 
54 

55 

56 
57 
58 
59 


0.096 
0.098 
0.101 
0.104 
0.106 

0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0.126 
0.128 
0.131 

o.i:m 
o.i:«' 

0.139 
0.142 
0.145 
0.147 

0.150 
0.153 
0.156 
0.158 
0.161 


For 
Seconds. 
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TABLE  n.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


Side, 
nal. 


0 

1 
2 
3 
4 

5 
6 

7 
8 
9 

I  11 
12 
13 
14 

15 
16 
17 

18 
19 

20 

21 

i    22 


23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 

:i8 

39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


Sido- 
'  roal. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


IG'*- 


m  ft 
2  37.273 
2  37.437 
2  37.601 
2  37.764 
2  :^.928 

2  38.092 
2  38.256 
2  38.420 
2  38.584 
2  38.747 

2  38.911 
2  39.075 
2  39.239 
2  39.403 
2  39.566 

2  39.730 
2  39.894 
2  40.058 
2  40.222 
2  40.:i86 

2  40.549 
2  40.713 
2  40.877 
2  41.041 
2  41.205 

2  41.:i69 
2  41.532 

2  4um 

2  41.860 
2  42.024 

2  42.188 
2  42.352 
2  42.515 
2  42.079 
2  42.843 

2  43.007 
2  43.171 
2  43.334 
2  43.498 
2  43.662 

2  43.826 
2  43.990 
2  44.154 
2  44.317 
2  44.481 

2  44.645 
2  44.809 
2  44.973 
2  45.137 
2  45.300 

2  45.404 
2  45.628 
2  45.792 
2  45.956 
2  46.120 


17^ 


18^ 


19^ 


20^ 


2P 


2  47.102 
2  47.266 
2  47.430 
2  47.594 
2  47.758 


46.283 
46.447 
46.611 
46.775 
46.9:« 


m  a 
2  56.932 
2  57.096 
2  57.260 
2  57.424 
2  57.r>87 


2  47.922  I  2  57.751 

2  48.085  ,  2  57.915 

2  48.249  2  58.079 

2  48.413  2  58.243 

2  48.577  2  58.406 


2  48.741 
2  48.905 
2  49.068 
2  49.2;« 
2  49.396 

2  49.560 

2  49.7-^4 

2  49.888 

2  50.0r)l 

2  50.215 

2  50.379 
2  50.543 
2  50.707 
2  50.870 
2  51.034 

2  51.198 
2  51.302 
2  51.526 
2  51.690 
2  51.853 

2  52.017 
2  52.181 
2  52.345 
2  52.r09 
2  52.673 

2  52.836 

2  53.000 

2  53.104 

2  53.3;.8 

2  53.492 


16^- 


17 


7h. 


2  53.656 
2  53.819 
2  5:^.983 
2  54.147 
2  54.311 

2  54.475 

.  2  54.638 

'  2  54,802 

2  54.966 

2  55.130 


55.294 

55.458 
55.621 
55.7K) 
55.949 


2  56.113 
2  56.277 
2  56.441 
2  56.604 
2  56.768 


6.762 
6.925 
7.0S9 
7.253 
7.417 

7.581 
7.745 
7.908 
8.072 
8.236 

8.400 
8.564 

8.728 
8.891 
9.055 

9.219 
9.:383 
9.547 
9.710 
9.874 

10.038 

10.202 

10.:}66 

3  10.530 

^  3  10.G93 

1.028  I  3  10.8.-7 

1.192  '  3  11. Oil 

1.355  3  11.1K5 

1.519  3  11.349 

1.683  3  11.513 


2  58.570 
2  58.7:54 
2  58.1^98 
2  59.062 
2  59.226 

2  59.:^J 
2  59.553 
2  59.717 
2  59.881 
I  3     0.04f 


5  i 


'  3  0.209 

I  3  0.:J72 

1  3  0.536 

i  3  0.700 

,  3  0.864 

I  3 

3 

3 

3 
I  3 


3  16.591 
3  16.755 
3  16.919 
3  17.083 
3  17.246 


26.421 
26.5a5 
26.748 
26.912 
27.076 


3  17.410  3  27.240 

3  17.574  3  27.404 

3  17.738  j  3  27.568 

3  17.902  3  27.731 

3  18.066  3  27.895 


3  18.229 

3  18.:593 

3  18.557 

3  18.721 

3  18.885 


19.049 
19.212 
19.:?76 
19.540 
19.704 

19.868 
20.032 
20.195 
20.359 


1.847  I  3  11.676 

2.011  I  3  11.840 

2.174  I  3  12.004 

2.3:W  3  12ACS 

2.502  I  3  V2.:m 


2.6f«)  ; 

2.K^0  ' 
2.994  ' 
3.1.:7  , 
3.321  , 

3.485  i 
3.649 
3.813 
3.977  I 
4.140  ! 

4.304  I 
4.468  I 
4.6:52 
4.796  ' 
4.960 

5.123 
5.287 
5.451  I 
5.615  ! 
5.779  I 

5.942  I 

6.1(Ki  ' 

6.270  ' 

6.4:54  , 

6.598  I 


3  12.496 

3  12.6. 9 

3  12.823 

3  12.987 

3  13.1:1 

3  13.315 

3  13.478 

3  13.642 

3  1:5.806 

3  13.970 


3  20.523 

3  20.687 
3  20.851 
3  21.014 
3  21.178 
3  21.342 

3  21.506 
3  21.670 
3  21.8:54 
3  21.997 
3  22.161 

3  22.325 
3  22.489 
3  22.653 
3  22.817 
3  22.980 

3  23.144 
3  23.308 
3  23.472 
3  23.636 
3  23.800 


3  28.059 
3  28.223 
3  28.387 
3  28.550 
3  28.714 


28.878 
29.042 
29.206 
29.370 
29.533 


3  14.134  3  23.963 

3  14.298  3  24.127 

3  14.461  i  3  24.291 

3  14.625  ,  3  24.455 

3  14.789  I  3  '24.619 


3  14.953  I 
3  15.117  i 
3  15.281  I 
3  15.444  ! 
3  15.608 

3  15.772 
3  15.936  , 
3  16.100  1 
3  16.264 
3  16.427 


3  24.782 
3  24.946 
3  25.110 
3  25.274 
3  25.4:58 

3  25.602 
3  25.7a5 
3  25.929 
3  26.093 
3  26.257 


3  29.697 
3  29.861 
3  :50.025 
3  30.189 
3  30.353 

3  30.516 
3  30.680 
3  30.844 
3  31.008 
3  31.172 

3  31.336 
3  31.499 
3  31.t)63 
3  31.827 
3  31.991 

3  32.155 
3  32.318 
3  32.482 
3  32.646 
3  32.H10 

3  32.974 

3  33.138 

3  3,3.301 

3  :5;5.465 

3  33.629 

3  33.793 

3  :53.957 

3  34.121 

3  :54.2S4 

3  :54.418 

3  :54.612 

3  :54.776 

3  34.940 

:55.104 

.35.267 


18»^ 


19^ 


20^- 


35.4:51 

:55.595 
:55.759 
35.923 
36.086 


21 


b. 


22^ 


23^- 


m  8 
3  36.250 
3  36.414 
3  :56.578 
3  36.742 
3  36.906 

3  37.069 
3  37.233 
3  37.397 
3  37.561 


3  46.060 
3  46.244 
3  46.407 
3  46.571 
3  46.7a5 

3  46.899 
3  47.063 
3  47.227 
3  47.390 


3  37.725  '  3  47.554 


3  37.889 
3  38.052 
3  38.216 
3  38.380 
3  38.544 

3  38.708 
3  38.871 
3  39.035 
3  39.199 
3  :59.363 

3  39.527  '  3  49.356 
3  39.691  I  3  49.520 
3  39.854  i  3  49.684 
3  40.018  ;  3  49.848 
3  40.182     3  50.012 


3  47.718 
3  47.882 
3  48.046 
3  48.210 
3  48.373 

3  48.537 
3  48.701 
3  48.865 
3  49.029 
3  49.193 


3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 


41.165 
41.329 
41.493 
41.(K)7 
41.820 


3  41.984 
3  42.148 
3  42.312 
3  42.476 
3  42.639 

3  42.803 

3  42.967 

3  43.1:51 

I  3  43.295 

'  3  4:5.459 

3  43.622 
3  43.786 
3  43.950 
3  44.114 
3  44.278 

3  44.442 
3  44.605 
3  44.769 
3  44.9:53 
3  45.097 


3  45.261 
3  45.425 
3  45.588 
3  45.752 
3  45.916 


3  50.175 
3  50.339 
3  50.503 
3  50.667 
3  50.831 

3  50.995 
3  51.158 
3  51.322 
3  51.486 
3  51.650 

3  51.H14 
3  51.978 
3  52.141 
3  52.:i05 
3  52.469 

3  52.633 
3  52.797 
3  52.961 
3  53.124 
3  53.288 

3  53.452 
3  53.616 
3  53.780 
3  5:5.943 
3  54.107 

3  54.271 
3  54.435 
3  54.599 
3  54.763 
I  3  54.926 

I  3  55.090 
3  55.254 
3  55.418 
3  55.582 
3  55.746 


22^ 


23^^. 


For 

Seeonda. 


s 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 

16 
17 

18 
19 


0.000 
0.(XK5 
0.005 
O.OOf- 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.0:53 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 


20 
21 
22 


0.055 
0.057 
0.060 

23  •  0.0G3 

24  I  0.066 


25 
26 
27 

28 
29 

30 
31 
32 
33 


0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.085 
0.087 
0.090 


34  I  0.093 

35  I  0.096 

36  !  0.098 

37  O.lOl 

38  0.104 

39  0.106 


40 
41 
42 
43 
44 

45 
46 
47 


0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0.126 
0.12H 


48  I  0.131 

49  0.134 


0.137 
0.1:59 
0.142 
0.145 
0.147 

0.150 

o.ir>3 

0.1.''^» 
0.158 
0.161 


For 
SecondA. 
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TABLE  III.— MEAX  SOLAE  INTO  SIDEREAL  TIME. 


Menn 
Solar. 


0 

0 

1 

0 

2 

0 

3 

0 

4 

0 

10 

0 

1.643 

11 

0 

1.807 

12 

0 

1.971 

13 

0 

2.i:« 

14 

0 

2.300 

If) 

16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
'-:9 

30 
31 

:i2 

33 
34 

35 
37 

:« 
:«) 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


0»> 


I 


0.000 
0.164 
0.:i29 
0.493 
0.657 

0.821 
0.9H(> 
1.1;^0 
1.314 
1.478 


0  2.464 

0  2.628 

0  2.793 

0  2.9.''»7 

0  3.121 


3.2a'> 
3.450 
0  3.614 
0  31778 
0    3.943 

0  4.107 
0  4.271 
4.4:^5 
4.600 


0 
0 
0    4.764 


4.928 
5.093 
5.257 
5.421 
5.585 

5.750 
5.914 
6.078 
6.242 
6.407 

6.571 
6,7a5 
6.900 
7.064 

7.228 

7.392 
7.557 
7.721 

7.885 
8.049 

8.214 

8.378 
8.542 
8.707 

8.871 

9.035 
9.199 
9.:%4 
9.528 
9.692 


0^ 


4h. 


ma  111      n 

0  9.a56  I  0  19.713 
0  10.021  0  19.877 
0  10.185  0  20.041 
0  10.349     0  20.206 

0  10.514  I  0  20.:no 

0  10.678  '  0  20.534 

0  10.842  ;  0  20.699 

0  11.006  1  0  20.863 

0  11.171  ;  0  21.027 

0  11.335  I  0  21.191 

0  11.499  '  0  21.^^)6 
0  11.663  i  0  21.520 
0  11.828  0  21.684 
0  11.992  ,  0  21.849 
0  12.156     0  22.013 


0  12.321 
0  12.4a5 
0  12.649 
0  12.813 
0  12.978 

0  13.142 
0  13.306 
0  13.471 
0  13.635 
0  13.7.99 

0  13.963  i  0  2:^.820 

0  14.128  ,  0  23.984 

0  14.»^92     0  24.148 

0  14.456     0  24.313 

0  14.620     0  24.477 


0  r>2.177 
0  22.:i41 
0  22.r.06 
0  22.670 
0  22.834 

0  22.998 
0  23.163 
0  23.327 
0  2:^.491 
0  23.656 


m      8 

0  '^y.Loo 

0  29.7:^4 
I  0  29.898 
.  0  30.062 

0  30.227 

0  30.391 
0  30.555 
0  30.719 
0  30.884 
0  31.048 

0  31.212 
0  31.376 
0  31.541 
0  31.705 
0  31.869 

0  :«.034 
0  32.198 
0  :^2.362 
0  32.526 
0  32.691 


m  8 
(»  31).4-J6 
0  39.590 
0  39.754 
0  39.919 
0  40.083 

'  0  40.247 

:  0  40.412 

i  0  40.576 

0  40.740 

0  40.904 

'  0  41.069 

'  0  41.2:^3 

I  0  41.397 

I  0  41.501 

'  0  41.726 


0  41.890 
0  42.054 
I  0  42.219 
0  42.i^3 
0  42.547 

0  32.a55  0  42.711 
0  33.019  .  0  42.876 
0  :«.183  '  0  43.040 
0  33.348  i  0  43.204 
0  33.512  I  0  43.368 


0  4<>  2^*2 
0  49.447 
0  49.611 
0  49.775 
0  49.9:59 

0  50.104 
0  50.2(58 
0  50.432 
0  50.597 
0  50.761 

0  50.925 
0  51.089 
0  51.254 
0  51.418 
0  51.582 

0  51.746  1 

0  51.911  ,  1 

0  52.075  '  1 

0  52.239  :  1 

0  52.404  I  1 


u  ;iM:;i) 

0  59.303 
0  59.467 

0  ro.6:w 

0  59.796 

0  59.960  i 

1  0.124 
1  0.289 
1  0.45:i  I 
1  0.617  I 


0  14.785 

0  14.949 

0  15.113 

0  15.278 

0  15.442 

0  15.606 

0  15.770 

0  15.9:55 

0  16.099 

0  16.26:5 

0  16,427 

0  16.592 

0  16.7.% 

0  16.920 

0  17.0M5 

0  17.249 

0  17.413 

0  17.577 

0  17.742 

0  17.906 

0  18.070 

0  18.2:54 

0  18.399 

0  18..563 

0  18.727 

0  18.892 

0  19.0.56 

0  19.220 

0  19.384 

0  19.549 


0  :55.:519 

0  35.483 

0  35.648 

0  35.812 

0  35.976 

0  :56.140 
0  36.:505 
:56.4e9 
36.6:53 
36.798 


0  24.641 
0  24.805 
0  24.970 
0  25.1:54 
0  25.298 

0  25.463 
0  25.627 
0  25.791 
0  25.955 
0  26.120 

0  26.284 
0  26.448 
0  26  612 
0  26.777 
0  26.941 

0  27.105 
0  27.270 
0  27.4:54 
0  27.598 
0  27.762 

0  27.927 
0  28.091 
0  2H.255 
0  2.-^.420 
0  28.584 

0  28.748 

0  28.912 

0  29.077  I  0  :58.933 

0  29.241  ,  0  :59.097 

0  29.405  0  :59.262 


0  33.676 
0  33.841 
0  34.005 
0  34.169 
0  34.333 

0  34.498  1  0  44.354 

0  34.662  j  0  44.518 

0  34.826  ,  0  44.683 

0  34.990  '  0  44.847 

0  35.155  0  45.011 


0  52.568 
0  52.7:52 
0  52.896 
0  53.061 
0  53.225 

0  4:5.533  0  53.:589 
0  43.697  I  0  53.554 
0  43.801  I  0  53.718 
0  44.026  0  53.882 
0  44.190  0  54.046 


0  54.211 
0  54.375 
0  r4.5:59 
0  54.703 

0  54.868  . 

0  45.176  I  0  55.0:52 

0  45.. 540  ,  0  55.196 

0  45.r04  ,  0  55.361 

0  45.668  ,  0  55.525 

0  45.833  0  55.689 


0 
0 
0 

0  :56.962 

0  37.126 

0  :57.290 

0  37.455 

0  37.619 

0  37.783 

0  37.947 

0  :58.112 

0  :58.276 

0  38.440 

0  :58.605 

0  38.769 


0  55.a53 
0  r6.018 
0  r)6.182 
0  56.346 
0  C6.510 


0  45.997 
0  46.161 
0  46.325 
0  46.490 
0  46.654 

0  46.818 
0  46.983 
0  47.147 
0  47.:511 
0  47.475 

0  47.640 
0  47.804 
0  47.968 
0  48.132 
0  48.297 

;  0  48.461  i  0  58.317 

,  0  48.625  I  0  58.482 

'  0  48.790  ,  0  58.646 

0  48.954  I  0  .58.810 

0  49.118  I  0  58.975 


I  0  56.675 
0  56.8:59 
0  57.003 
0  57.168 
0  57.332 

0  57.496 
0  57.660 
0  57.825 
0  57.989 
0  58.153 


-|-- 


1  9.817 

1  9.081 

1  10.145 

1  10.310 

1  10.474 

1  10.638 

1  10.802 

1  10.967 

1  11.131 

1  U.295 

1  11.4.59 

1  11.624 

1  11.788 

1  11.952 

1  12.117 

1  12.281 

1  12.445 

1  12.609 

1  12.774 

1  12.938 

1  13.102 

1  13.266 

1  13.431 

1  13.595 

1  1^759 

4.067  ,  1  13.924 

4.231  i  1  14.088 

4.:596  ,  1  14.252 

4.560  I  1  14.416 

4.724     1  14.581 


0.782  I 
0.946  I 
1.110 
1.274  ' 
1.439  I 

1.603  ' 

1.767  ; 
1.932 

2.096  1 

2.260  1 

2.424 
2.589 
2.753 
2.917 
3.081 


3.246 
3.410 
3.574 
3.739 
3.903 


4.888 
5.073 
5.217 
5.:581 
5.546 

1    5.710 


874 
1  6.0:58 
1  6.203 
1    6.367 


6.531 
6.695 
6.8()0  I 
7.024 

7.188 

7.353 
7.517 
7Am 

7.845 


1  14.745 
1  14.909 
1  15.073 
1  15.238 
1  15.402 

1  15.566 
1  15.731 
1  15.895 
1  16.059 
1  16.223 

1  16.:588 
1  16.552 
1  16.716 
1  16.881 
1  17.045 

1  17.209 
1  17.373 
1  17.5:58 
1  17.702 


8.010  I  1  17.866 


8.174 
8.:5:58 

8.502 
8.6<)7 
H.831 


1  18.030 

1  18.195 

1  18.:559 

1  18..52:5 

1  18.688 


jh.     I     2 


h. 


3^- 


rh. 


0.041 
0.044 
0.047 

18  I  0.049 

19  I  0.052 

20  I  0.055 

21  '  0.057 

22  0.060 

23  I  0.063 

24  ,  0.066 

25  I  0.068 

26  1  0.071 

27  I  0.074 

28  ;  0.077 

29  I  0.079 


0.082 
0.085 
0.088 
0.090 
0.093 


35  I  0.096 

36  ,  0.099 

37  0.101 
:58  0.104 
39  I  0.107 


40 
41 
42 
43 
44 


0.110 
0.112 
0115 
0.118 
0.120 


45  I  0.123 

46  I  0.126 

47  0.129 

48  0.i:51 

49  '  0.134 


50 
51 
52 
53 
54 

.55 
56 
57 
58 
59 


0.137 
0.140 
0.142 
0.145 
0.148 

0.1,51 
0.153 
0.156 
0.159 
0.162 


For 
Seconds. 


0.014  i 

0.016  1 
0.019 

0.022  I 

0.025  I 

0.027 
0.030 
0.033 
0.0:56 
0.038 
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Google 


TABLE  IIL— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

1 

Mean 
Solar. 

m 

gh. 

gh. 

10^- 

lib. 

12^- 

13^- 

14h. 

15^ 

SecoDda.       1 

m      H 

in       H 

m       8 

m      8 

m 

8 

m      H           m      8 

m      s 

8         8 

U 

1  ib.8r)2 

1  2-!.,  08 

1  38.565 

1  48.421 

1  58.278 

^^    8.1;M      d  17.991 

2  27.847 

0    o.coo 

1 

1  19.016 

1  28.873 

1  38.729 

1  48.585 

1  58.442 

2    8.^8 

2  18.155 

2  28.011 

1 

0.003    1 

2 

1  19.180 

1  29.037 

1  38.893 

1  48.750 

1  58.606 

2    8.463 

2  18.319 

2  28.176 

2 

0.005 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

1  58.771 

2    8.627 

2  18.483 

2  28.340 

3 

0.008    ' 

4 

1  19.509 

1  29.365 

1  39.222 

1  49.078 

1 

58.935 

2    8.791 

2  18.648 

2  28.504 

4 

0.011 

5 

1  19.673 

1  29.530 

1  39.386 

1  49.243 

1  59.099 

2    8.956 

2  18.812 

2  28.668 

5 

0.014 

6 

1  19.8:57 

1  29.694 

1  39.550 

1  49.407 

1  59.263 

2    9.120 

2  18.976 

2  28.833 

6 

0.016    1 

7 

1  20.002 

1  29.858 

1  39.715 

1  49.571 

1  59.428 

2    9.284 

2  19.141 

2  28.997 

7 

0.019    i 

8 

1  20.166 

1  :«).022 

1  39.879 

1  49.735 

1  59.592 

2    9.448 

2  19.305 

2  29.161 

8 

0.022 

9 

1  20.330 

1  30.187 

1  40.043 

1  49.900 

1  59.756 

2    9.613 

2  19.469 

2  29.326 

9 

0.025    j 

10 

1  20.495 

1  30.351 

1  40.207 

1  50.064 

1  59.920 

2    9.777 

2  19.633 

2  29.490 

10 

0.027 

H 

1  20.659 

1  30.515 

1  40.372 

1  rO.228 

2 

0.085 

2    9.941 

2  19.798 

2  29.654 

11 

0.030 

12 

1  20.82;j 

1  30.680 

1  40.5:^ 

1  50.303 

2 

0.249 

2  10.105 

2  19.962 

2  29.818 

12 

0.033    , 

13 

1  20.987 

1  30.844 

1  40.700 

1  50.5.^7 

2 

0.413 

2  10.270 

2  20.126 

2  29.983 

13 

0.036    1 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2 

0.578 

2  10.4*34 

2  20.290 

2  30.147 

14 

0.038 

15 

1  21.316 

1  31.172 

1  41.029 

1  50.885 

2 

0.742 

2  10.598 

2  20.455 

2  30.311 

15 

0.041 

16 

1  21.480 

1  31.337 

1  41.193 

1  5i.oro 

2 

0.906 

2  10.763 

2  20.619 

2  30.476 

16 

0.044 

17 

1  21.644 

1  31.501 

1  41.357 

1  51.214 

2 

1.070 

2  10.927 

2  20.783 

2  30.640 

17 

0.047     ' 

18 

1  21.809 

1  31.665 

1  41.522 

1  51.:i78 

2 

1.2,35 

2  11.091 

2  20.948 

2  30.804 

18 

0.049 

19 

1  21.973 

1  31.829 

1  41.686 

1  51.542 

2 

um 

2  11.255 

2  21.112 

2  30.968 

19 

0.052 

20 

1  22.137 

1  31.994 

1  41.a^30 

1  51.707 

2 

1.563 

2  11.420 

2  21.276 

2  31.133 

20 

0.055 

21 

1  22.302 

1  32.158 

1  42.015 

1  51.871 

2 

1.727 

2  11.5&1 

2  21.440 

2  31.297 

21 

0.057 

22 

1  22.466 

1  32.322 

1  42.179 

1  52.035 

2 

1.892 

2  11.748 

2  21.605 

2  31.461 

22 

0.060 

23 

1  22.630 

1  32.487 

1  42.343 

1  52.200 

2 

2.056 

2  11.912 

2  21.76^ 

2  31.625 

23 

0.063    j 

24 

I  22.704 

1  3-2. '551 

1  42.507 

1  52.364 

2 

2.220 

2  12.077 

2  21.933 

2  31.790 

24 

0.066    1 

25 

1  22.9o9 

1  32.815 

1  42.672 

1  52..528 

2 

2.385 

2  12.241 

2  22.098 

2  31.954 

25 

0.068 

26 

1  2:^.U3 

1  32.979 

1  42.836 

1  52.692 

2 

2.549 

2  12.405 

2  22.262 

2  32.118 

26 

0.071 

27 

1  23.i.*;l7 

1  33.144 

1  43.000 

1  52.857 

2 

2.713 

2  12.570 

2  22.426 

2  32.283 

27 

0.074 

28 

1  23.4.-)l 

1  33,308 

1  43.1()4 

1  53.021 

2 

2.877 

2  12.734 

2  22.590 

2  32.447 

28 

0.077 

29 

1  23.616 

1  ^33.472 

1  43.329 

1  53.185 

2 

3.042 

2  12.898 

2  22.7.55 

2  32.61! 

29 

0.079    j 

30 

1  23.780 

1  33.637 

1  43.493 

1  53.349 

2 

3.206 

2  13.062 

2  22.919 

2  32.775 

30 

0.082 

31 

1  23.944 

1  33.801 

1  43.657 

1  5:i.514 

2 

3.370 

2  13.227 

2  23.083 

2  32.940 

31 

0.085 

32 

1  24.109 

1  33.965 

1  43.822 

1  53.678 

2 

3.534 

2  13.391 

2  23.247 

2  33.104 

32 

0.088    ; 

33 

1  24.273 

1  34.129 

1  43.986 

1  53.842 

2 

3.699 

2  13.555 

2  23.412 

2  33.268 

33 

0.090 

34 

1  24.437 

1  34.294 

1  44.150 

1  54.007 

2 

3.863 

2  13.720 

2  23.57(> 

2  33.432 

34 

0.093 

35 

1  24.601 

1  34.458 

1  44.314 

1  54.171 

2 

4.027 

2  13.884 

2  2.3.740 

2  33.507 

35 

0.096 

36 

1  24.766 

1  34.622 

1  44.479 

1  54.335 

2 

4.192 

2  14.048 

2  23.905 

2  :«.761 

36 

0.099 

37 

1  24.930 

1  34.786 

1  44.643 

1  54.499 

2 

4.356 

2  14.212 

2  24.069 

2  33.925 

37 

0.101 

38 

1  25.094 

1  34.951 

1  44.807 

1  54.664 

2 

4.520 

2  14.377 

2  24.233 

2  3^1.090 

38 

0.104 

39 

1  25.2G9 

1  35.115 

1  44.971 

1  54.828 

2 

4.684 

2  14.541 

2  24.397 

2  34.254 

39 

0.107 

40 

1  2^A23 

1  35.279 

1  45.136 

1  54.992 

2 

4.849 

2  14.705 

2  24.562 

2  34.418 

40 

0.110 

41 

1  25.587 

1  35.444 

1  45.300 

1  55.156 

2 

5.013 

2  14.869 

2  24.726 

2  34.582 

41 

0.112    . 

42 

1  25.751 

1  35.608 

1  45.464 

1  55.321 

2 

5.177 

2  15.034 

2  24.890 

2  34.747 

42 

0.115 

43 

1  25.916 

1  35.772 

1  45.629 

1  55.485 

2 

5.342 

2  15.198 

2  25.054 

2  34.911 

43 

0.118 

44 

1  26.080 

1  35.9:}6 

1  45.793 

1  55.049 

2 

5.506 

2  15.362 

2  25.219 

2  35.075 

44 

0.120 

45 

1  26.244 

1  36.101 

1  45.957 

1  55.814 

2 

5.670 

2  15.527 

2  25.383 

2  35.239 

45 

0.123 

'    46 

1  26.408 

1  36.265 

1  46.121 

1  55.978 

2 

5.834 

2  15.691 

2  25.547 

2  35.404 

46 

0.126 

47 

1  26.573 

1  3t5.429 

1  46.283 

1  56.142 

2 

5.999 

2  15.855 

2  25.712 

2  35.568 

47 

0.129 

48 

1  26.737 

1  36.593 

1  46.450 

1  56.306 

2 

6.163 

2  16.019 

2  25.876 

2  35.732 

48  .  0.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2 

6.327 

2  16.184 

2  26.040 

2  35.897 

49     0.134 

50 

I  27.0(i6 

1  36.922 

1  40.778 

1  56.635 

2 

6.491 

2  16.348 

2  26.204 

2  36.061 

50     0.137     1 

51 

1  27.230 

1  37.086 

1  4().9-13 

1  56.799 

2 

6.656 

2  16.512 

2  26.369 

2  :«5.226 

51 

0.140    1 

52 

1  27.394 

1  37.251 

1  47.107 

1  56.0(>4 

2 

6.820 

2  16.676 

2  26.533 

2  36.389 

52 

0.142    1 

53 

1  27.558 

1  37.415 

1  47.271 

1  57.128 

2 

6.984 

2  16.841 

2  26.697 

2  36.554 

53 

0.145    1 

54 

I  27.723 

1  37.579 

1  47.430 

1  57.292 

2 

7.149 

2  17.005 

2  26.861 

2  36.718 

54 

0.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  57.456 

2 

7.313 

2  17.169 

2  27.026 

2  36.882 

55 

0.151 

56 

I  28.0:)1 

1  37.1)08 

1  47.7(^4 

1  57.621 

2 

7.477 

2  17.334 

2  27.190 

2  37.047 

56 

0.153 

57 

1  28.215 

1  38.072 

1  47.928 

1  57.785 

2 

7.641 

2  17.498 

2  27.354 

2  37.211 

57 

0.156 

58 

1  28.380 

1  38.236 

1  48.093 

1  57.949 

2 

7.H06 

2  17.662 

2  27.519 

2  37.375 

58 

0.159 

59 

1  28.544 

1  38.400 

1  48.257 

1  58.113 

2 

7.970 

2  17.826 

2  27.683 

2  37.539 

59 

0.162 

Moau 
Solar. 

8>^- 

9h.            iQh. 

l^h. 

1 

13^'- 

14b. 

15^ 

For 
Seconds. 
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TABLE  III.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDKD  TO  A  MEAN  TIME  INTERVAL. 


Moan 
Solar. 


m 
0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 

26 
27 

28 
29 

30 
31 
32 
33 
34 

35 

:w 

37 

;« 

39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 

56 
57 
58 
59 


Mean 
Solar 


16*^ 


18^ 


2  37.704 
2  37.868 
2  38.032 
2  3ai96 
2  38.361 

2  38.525 
2  38.689 
2  38.8i>4 
2  :«).018 
2  39.182 

2  39.346 
2  39.511 
2  30.675 
2  39.839 
2  40.003 

2  40.168 
2  40.332 
2  40.496 
2  40.661 
2  40.825 

2  40.989 
2  41,1.^ 
2  41.318 
2  41.482 
2  41.646 

2  41.810 
2  41.975 
2  42.139 
2  42.303 
2  42.4(58 

2  42.632 
2  42.796 
2  42.960 
2  43.125 
2  43.289 

2  43.453 
2  43.617 
2  43.782 
2  43.946 
2  44.110 

2  44.275 
2  44.4.S9 
2  41.603 
2  44.767 
2  44,932 

2  45.096 
2  45.260 
2  4r^.425 
2  45.:89 
2  45.75;» 


-I- 


2  47.560 
2  47.724 
2  47.889 
2  48.053 
2  48.217 

2  48.381 
2  48.546 
2  48.710 

2 '48.874 
2  49.039 

2  49.203 
2  49.367 
2  49.5:J1 
2  49.696 
2  49.860 

2  50.024 
2  59.188 
2  50.353 
2  50.517 
2  50.681 

2  50.846 
2  51.010 
2  51.174 
2  51.338 
2  51.503 

2  51.667 
2  51.831 
2  51.993 
2  52.160 
2  .^)2.;J24 

2  52.488 
2  52.653 
2  52.817 
2  52.981 
2  53.145 

2  53.310 
2  53.474 

2  5:i6:« 

2  53.803 
2  53.967 

2  54.131 
2  54.295 
2  54.460 
2  54.624 
2  .54.788 

2  54.9o2 
2  55.117 
2  5.5.281 
2  55.445 
2  55.610 

2  45.917  !  2  55.774 

2  46.082  I  2  55.9;« 

2  46.246  '  2  56.102 

2  46.410  2  56.267 

2  46.574  2  56.431 


2  46.739 
2  46.903 
2  47.067 
2  47.2;<2 
2  47.396 


2  57.417 
2  57.581 
2  57.745 
2  57.909 
2  58.074 

2  58.238 
2  58.402 
2  58.566 
2  58.731 
2  58.895 

2  59.059 
2  59.224 
2  59.388 
2  59.552 
2  59.716 

2  59.881 

3  0.045 
3  0.209 
3  0.373 
3  0.538 


2  56..-95 
2  56.7.  >9  I 
2  56.924  I 
2  57.088 
2  57,252 


17h. 


0.702 
0.866 
1.031 
1.195 
1.359 

1.523 

1.C88 
1.852 
2.016 
2.181 

2.345 
2.509 
2.673 

2.838 
3.002 

3.166 
3.3.30 
3.495 
3.659 
3.823 

3.988 
4.152 
4.316 
4.480 
4.645 

4.809 
4.973 
5.137 
5.302 
5.466 

5.630 
5.795 
5.959 
6.123 

6.287 

6.452 
6.616 
6.780 
6.944 
7.109 


19^        20*^- 


I  ^ 

7.273 

3 

7.437 

3 

7.602 

3 

7.766 

3 

7.930 

3 

8.094 

3 

8.259 

3 

8.423 

3 

8..587 

3 

8.751 

3 

8.916 

3 

9.080 

3 

9.244 

3 

9.409 

3 

9.573 

18^ 


3  17.129 
3  17.294 
3  17.458 
3  17.622 
3  17.787 


17.951 
18.115 
18.279 
18.444 
18.608 


3  9.737 

3  9.901 

3  10.066 

3  10.230 

3  10.394 


3  18.772 

3  18.937 

19.101 

19.2a5 

19.429 


19.594 
19.758 
19.922 
20.086 
20.251 


3  10.559     3  20.415 
3  10.723     3  20.579 


3  10.887 
3  11.051 
3  11.216 

3  ll.t^HO 

3  11.544 

3  11.708 

3  11.873 

3  12.037 

3  12.201 

3  12.366 

3  12.5;J0 

3  12.694 

3  12.858 

3  13.023 
3  13.187 
3  13.351 
3  13.515 
3  13.680 

3  13.844 
3  14.008 
3  14.173 
3  14.337 
3  14.501 

3  14.665 
3  14.830 
3  14.994 
3  15.158 
3  15.322 

3  15.487 
3  15.651 
3  15.815 
3  15.980 
3  16.144 


16.306 
16.472 
16.637 
16.801 
16.965 


19^ 


3  20.744 
3  20.908 
3  21.072 

3  21.236 
3  21.401 
3  21.565 
3  21.729 
3  21.893 

3  22.058 
3  22.222 
3  22.386 
3  22.551 
3  22.715 

3  22.879 
3  23.043 
3  23.208 
3  23,372 
3  23.536 

3  23.700 
3  23.H65 
3  24.029 
3  24.193 
3  24.358 

3  24.522 
3  24.686 
3  24.850 
3  25.015 
3  25.179 


25.343 
25.508 
25.672 
25.836 
26.000 


3  26.165 
3  26.329 
3  26.493 
3  26.657 
3  26.896 


20^- 


21^ 


22"^   23*^ 


m  « 

:<  :«5.av2 

3  37.007 
3  37.171 
3  37.335 
3  37.500 

3  37.664 

3  37.828 

37.992 

38.157 

38.321 


3  26.98() 
3  27.150 
3  27.315 
3  27.479 
3  27.643 

3  27.807 
3  27.972 
3  28.136 
3  28.300 
3  28.464 

3  28.629 
3  28.793 
3  28.957 
3  29.122 
3  29.286 

3  29.450 
3  29.614 
3  29.779 
3  29.943 
3  30.107 

3  30.271 
3  30.436 
3  30.600 
3  30.764 
3  30.929 

3  31.093 
3  31.257 
3  31.421 
3  31.586 
3  31.750 

3  31.914 

3  32.078 

3  32.243 

3  32.407  I  3  42.264 

3  32.571  3  42.428 


3 
3 
3 

3  38.485 
3  38.649 
3  38.814 
3  38.978 
3  39.142 

3  39.307 
3  39.471 
3  39.6:J5 
3  39.799 
3  39.964 

3  40.128 
3  40.292 
3  40.456 
3  40.621 
3  40.785 

3  40.949 
3  41.114 
3  41.278 
3  41.442 
3  41.60;5 

3  41.771 
3  41.935 
3  42.099 


3  32.736 
3  32.900 
3  33.064 
3  33.228 
3  33.393 

3  33.557 

3  3:J.721 

3  33.886 

3  34.0;.0 

3  34.214 

3  34.378 
3  34.543 
3  34.707 
3  34.871 
3  35.035 


35.200 
.3.5.364 
35.528 
35.693 
35.857 


3  36.021 
3  36.185 
3  :^,3f0 
3  36.514 
3  36.678 


21* 


3  42.592 
3  42.756 
3  42.921 
3  43.085 
3  43.249 

3  43.413 
3  43.578 
3  43.742 
3  43.906 
3  44.071 

3  44.235 
3  44.399 
3  44..563 
3  44.728 
3  44.892 

3  45.056 

3  45.220 

45.:«5 

45.549 

45.713 


45.878 
46.042 
4G.206 
46.370 
3  46.535 


3  i'urn 

3  46.863 
3  47.027 
3  47.192 
3  47.356 


47.520 
47.r)a5 
47.849 
48.013 
48.177 


22^ 


3  48.342 
3  48.506 
3  48.670 
3  48.H34 
3  48.999 

3  49.163 
3  49.327 
3  49.492 
3  49.65(5 
3  49.820 

3  49.984 
3  50.149 
3  50.313 
3  50.477 
3  50.642 

3  50.806 
3  50.970 
3  51.i:^ 
3  51.299 
3  81.463 

3  51.627 
3  51.791 
3  51.956 
3  52.120 
3  52.284 

3  52.449 
3  52.613 
3  52.777 
3  52.941 
3  53.IO0 

3  53.270 
3  53.434 
3  53.598 
3  53.763 
3  53.927 

3  54.091 
3  54.25() 
3  54.420 
3  54.584 
3  54.748 

3  54.913 
3  55.077 
3  55.241 
3  55.405 
3  55.570 

3  55.734 
3  55.898 
3  56.0()3 
3  56.227 
3  56.391 


23^ 


For 
Seconds. 


B   I      S 

0  0.000 
0.003 
0.005 
0.008 
O.Oll 


0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.1(/7 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.162 


For 
Seconds. 
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TABLE   IV.— LATITUDE  BY   POLARIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 

ALTITUDE  OF  POLARIS. 

Reduce  the  observed  nltitude  of  Polaris  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  local  sidereal  timts. 

i 

{  less  than  !»'  17»".6,  subtract  it  from  1''  J7'".6; 

t        If  the  sidereal  time  is  }  between   l^*  17.°H)  and  \3^  J7'".6,  subtract  l^  I7«.(j  from 

it; 

(  greater  than  13^  17™.6,  subtract  it  from  05^  I7™.6; 

and  the  remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV,  and  add  it  lo  or  subtract  it     | 

from  the  true  altitude,  according  to  its  sign.     The  result  is  the  latitude  of  the  pli 

ace. 

EjcampU.—lSSSy  November  10,  at  9»»  iiJ)™  ay«,  P.  M.,  mean  solar  time,  in   longitude 

8!)o  eait  of 

Greenwich,  suppose  the  true  altitude  of  Polaris  to  be  29®  20' :  required  the  latitude  of  the  place. 

h    m     s 
Local  astronomical  mean  lime  .                                                                 .         9  29  29 

Reduction  from  Table  111,  for  9«' 29™  29«                                                        +1 

34 

Greenwich  sidereal  time  of  mean  noon,  November  10,  page  183             15  20  17.5                      | 

Reduction  from  Table  111,  for  longitude  (=  1»>  56"™  east,  or  minus)       —     0 

19 

8um  (having  regard  to  signs)  is  equal  to  local  sidereal  time 

0  51 

1.5 

Subtract  sidereal  time     ...... 

h    m     8 
1   17  36 
0  51     1.5 

Remainder  is  equal  to  hour-angle  of  Polaris   .                                     ■        0  26  34.5                     1 

True  altitude           ....        +2929.0 
Correction  from  Table  IV.                          .        —    1  16.7 

Latitude                                                         .        +2t 

i  12.3 

TABLE  IV— 1888. 

Hour-Angle. 

Qh.            1            ;^h.            1            2^- 

3"- 

4h. 

5h. 

m 

0      /              '        0       /                     0      / 

0       / 

0    1 

0       / 

0 

5 

10 

15 

20 

-  I  17.3     ' 

-1  14.7    „'        -1    6.9     ' 

'  ''-'  ;  ■  ^  '-'  : 

1  13.7     •'  '.       1     5.1    "•' 

0.6                            U.9 
-  I  12.6             -  1     3.3 

-0  54.7     ' 
0  53.5     •» 
0  58.3     •* 
0  51.0    ^ 

-0  49.7     ■ 

-0  38.6     ' 
0  37.8      * 
0  35.7    '•* 
0  34.8    j-J 

-0  38.7 

-0  80.0     ■ 
0  18.4     •; 
0  16.8 

0  15.1  ;;; 

-0  13.4 

25 
30 

1  16.8    "l          1  12.0    "••          1     8.3    ;•" 

0  48.4    '-^         0  31.8 
0  47.1      •'         0  89.6    |-* 

0  11.7     • 
0  10.1     •« 

35 

40 

-1  16.1             -1  10.1             -0  59.8 

0  45.7    j]  I      0  88.0    J'^ 
-  0  44.3     '       -  0  36.4     ■ 

-0  6.7  ,^ 

45 
50 
55 

1  16.8   „,         1    9..1   ll         0  58.1      • 
1  15.5    *•'          1     8.5   ••*          0  57.0     " 
.15.1      •            1     7.7     •           0  55.9     • 

0  48.9     ■; 
0  41.5     • 
0  40.1    \-* 

0  84.8     •; 
0  33.3     •; 
0  31.6 

0  5.1  '■• 
0  3.4  '•' 

-0  1.7  ••; 

60 

-1   14.7    "■*      -I     6.9    ••"      -0  54.7    '* 

-0  38.6    '-^ 

-0  80.0    '*• 

+0  0.01  '• 

,    Hoar-Angle. 

(jl,.           j           71..                      gh. 

yb. 

lO"- 

ii"- 

ID 

0           ,                                      0           /                         10/ 

0           / 

0           t 

0     / 

0 

-»-0    0.01    '        -h  0  20.0     '         +0  38.6     ' 

+  0.-54.7     • 
0  55.9     •« 
0  57.0     ■ 

0  58.1  ;;! 

+  0  59.8    ,  , 

+  *      ^-^    08 

+  1  14.7    ■ 

5 
10 

0     1.7    ^'^         0  21.6    ***          0  40.1    ^-^ 
0    3.4    ^'l         0  23.2    ^'l         0  41.5    ]'] 
0    5.1    ]"^          0  24.8    J-^          0  42.9    J*^ 
+  0    6.7      '        +0  26.4      '        +0  44.3 

»    8.5   11 

1  15.1    ••" 
1  15.0   ,, 

15 

20 

+  1  lO.i 

1  .5.8   - 

25 

30 
35 
40 

0    8.4                 0  28.0           '       0  45.7 
0  lO.I    ^'^          0  29.6    *"^          0  47.1     *'^ 
0  11.7    ^'^         0  31.2    ^'^         0  48.4    ^' 
+  0  13.4      ■        +0  32.7      '        +0  49.7     ' 

1    0.3    '■' 

1 8.3 ;;: 

+  1     3.3    ^  ^ 

1  13.0   JJ 

+ 1  is-e    ' 

+  1  17.0   ,  , 

45 

50 
55 
60 

0  I5.I    ^-^          0  34.2    ^'^         0  51.0    *•**  ,       1     4.2    "'^  1       1   13.2   "*'* 

0  16.8    [I         0  35.7    \'l         0  52.3     '^  \       1     5.1    ^^  ,       1  13.7    ['^ 

0  18.4    *•**          0  37.2    *•'           0  53.5    ^'^          1     6.0    ^'^          1  14.2    **•* 

+  0  20.0    ^'^      +0  38.6    ^-^      +0  54.7    ^'^  |  +  1     6.9    ^'^  1  +  1  14.7    ^'^ 

1  17.8   •• 
+  1  17.3  ••• 
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